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ABSTRACT

The Standard Skip Motion Program, SMP, was developed at the Carde-
rock Division, Naval Surface Warfare Center, and documented in 1981 as
a prediction tool for use in the Navy’s ship design process. SMP pro-
vides predictions of the response of a ship advancing at constant forward
speed with arbitrary heading in both regular and irregular seas. In 1984,
a number of corrections and enhancements were finished and documented.

In 1987, the Naval Sea System Command installed an undocumented
FORTRAN 77 version on their Digital VAX hardware. From there SMP
migrated to the personal computer. Additional features and improvements
have been made. Predictions of horizontal force estimator were incorpo-
rated into SMP. An option was added to reduce run time and minimize
unwanted output. Extra wave frequency sets designed for small boats were

also added.

ADMINISTRATIVE INFORMATION

The SMP93-PC updates were performed at the Carderock Division, Naval Surface
Warfare Center, (CARDEROCKDIV) over the years 1991 to 1993. This documentation
was funded by the United States Coast Guard (USCG) through CARDEROCKDIV
work unit numbers 1-1561-059-01 and 1-5610-353-01. The fund code for this task is
28693 and the USCG authorization reference is DTCG23-93-F-AWP003.

INTRODUCTION

The Standard Ship Motion Program, SMP?, was developed over a number of years
at the Carderock Division, Naval Surface Warfare Center, (CARDEROCKDIV) 1 and
finally documented in 1981. This program provides a standard ship motion prediction
tool for use in the Navy’s ship design process. It was enhanced and updated in 19842,
These two early versions, designated SMP81 and SMP84, ran on Carderock’s mainframe
computer, a CDC CYBER 6600 (FORTRAN IV) and later on a VAX (FORTRAN 77).

The early PC version of SMP, developed in early 1988, was based on the VAX (FOR-
TRAN 77) version of SMP84, maintained by Naval Sea System Command (NAVSEA)
Code 55W3 and designated unofficially as SMP87. It should be noted that this VAX

tThen named David Taylor Naval Ship Research and Development Center (DTNSRDC)



version of SMP84 was altered by NAVSEA staff to “improve” the wave frequency ranges
selected automatically for ships with shorter roll periods than those normally associated
with carriers or destroyers and frigates and thus became SMP87. SMP87 was used as
normal practice by NAVSEA; CARDEROCKDIV; and other US Government agencies
in ship design and related studies.

The deployment of an intial version of SMP87-PC on the USS Constellation in the
Indian Ocean clearly brought out the need to simplify the SMP input interface for the .
user. As a result, a PC user interface, PREDICT?, was developed to run SMP.

It is necessary when using SMP to define both the base range and distribution
of wave frequencies for the computed transfer functions. All other required transfer
function values at frequencies of the encountered waves are obtained from this basic set
by interpolation. SMP relieves the user of the chore of providing this wave frequency
information by automatically selecting a suitable range of these wave frequencies. This
choice is made on the basis of the natural roll frequency from a set of frequency ranges
“built into” the program.

The early versions of SMP, SMP81 and SMP84, contained just two built in wave
frequency ranges. The transfer functions at the base frequencies must be calculated
with a fine enough resolution to permit a good definition of the narrow banded roll
response.

In 1991, two studies of a USCG Buoy Tender (WPB), identified the need for extra
frequency sets that provide adequate resolution for the transfer functions, especially for
roll. The third wave frequency set, added by NAVSEA, resulted in numerical instabili-
ties of the responses, particularly those related strongly to roll, for these smaller ships.
These instabilities were illustrated by erratic variations of the root mean square (RMS)
responses with consecutive heading values or ship speed. The modification of the third
wave frequency range to account for the responses of the much smaller Buoy Tender
(WPB) forced a revision of the PC based SMP87 and was designated SMP91-PC (dated
4/21/91).

Later work with the 1993 USCG Seakeeping Criterion Definition Program resulted

in the addition of a fourth wave frequency range. The resulting program designated




SMP93-PC now contains the four ranges of wave frequencies where the most recent
addition was the one required for small boats (47 — 110 feet).

The collective set of updates to SMP84, that result in SMP93-PC, are designated
as the SMP93-PC updates. They include:

1. Changes in FORTRAN source code due to change from CDC CYBER to VAX.
2. Changes in FORTRAN source code due to change from VAX to PC compiler.
3. Addition of Origin transfer function (ORG) file only run option.

4. Addition of horizontal force estimator response?

5. Two extra wave frequency sets with frequency resolution appropriate for ships

and boats with short roll periods.

This report deals just with the updates to the SMP84 version? that result in SMP93-
PC. The theory for the predictions are documented in References 1 and 2, and will not be
repeated here. The changes to the input description are minimal and only the changes
since SMP84 will be dealt with in this report. References 1 and 2 fully document the
input “deck” description for SMP84.

PC ASPECT OF SMP93

The PC version of SMP is coded in Lahey FORTRAN 77 and requires a math co-
processor to run. Appendix A describes linking SMP93-PC using overlays. Though
the code has not been converted to a 32 bit compiler, using one would probably avoid
overlay linking.

The differences between SMP versions due to FORTRAN compilers deal mainly
with the opening and closing of files. Random access files needed restructuring. Also
the subroutine CPINTG was made double precision to avoid numerical difficulties due
to loss of accuracy from the 60-bit word (CDC CYBER) to the 32-bit word (VAX and
PC).

Additionally, four new utility subroutines were added: ELTIME, EXP, RDSMPSYS,
and SLENGTH. Table 1 lists the new subroutines and their function. Subroutine SECT

has been renamed SECT1, but still performs the same functions.




Table 1. Subroutine new to SMP93-PC and their function.

ELTIME Calculates elapsed time using DOS functions.

EXP Avoids underflow with Lahey FORTRAN 77 EXP function.
RDSMPSYS Read SMPSYS.TEX and sets file names and paths.
SLENGTH  Returns the length of a character string.

Also the common block I0 was changed. The new common block is:

COMMON /IO/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,

2 SPTFIL,LACFIL,LAEFIL

2
2

And the common block SMPSYS was added to subroutines: AINPUT, EQMOTN,
HSTAT, HYDCAL, INPUT, LRAOOUT, OUTPUT, ROAOUT, RDBASE, READ,
REGWAV, RMSOUT, RMSTOE, SEVMOT, SPLNFT, and WAVMAK.

COMMON /SMPSYS/ FI1s,AS,SIS,s0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
2 SMPOS,SMPDs,SHPTYPS,SHIPS,VARS,CYCLS,TITLES,OPTION,LSIS,LSOS,
2 LsDS,LHALOS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
2 LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,s0S,SDS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPQS,SMPDS,SHPTYPS

CHARACTER SHIPS*6,VARS*2,CYCLS*2

INTEGER*2 OPTION

Rather than listing all the source code differences individually, Appendix B has a
complete listing of the SMP93-PC version source code. Though the PREDICT user’s
manual® has a listing of an early version of SMP93-PC source code and a brief descrip-
tion of the changes, this report is more complete, and should be used as the definitive
reference for SMP93-PC.

RUNNING SMP93-PC

SMP93-PC can be run as either a stand-alone program or using a user interface,

such as PREDICT?.




Running SMP93-PC stand alone

The steps for running SMP93-PC as a stand alone program, assuming a directory

structure is in place, are:

1. Change directory to SMP input directory and make changes to SMP input file if

needed.

2. Change directory to SMP executable directory.
3. Update SMPSYS.TEX if needed.

4. Run SMP93-PC executable.

To run SMP93-PC as a stand alone program requires a specific directory structure,
file location, and naming convention. When SMP93-PC runs, it reads a control file,
SMPSYS.TEX, for the names and directory paths of the input and output. SMP-
SYS.TEX must be named SMPSYS.TEX and must be in the same directory as the
SMP93-PC executable. See Figure 1 for an example directory structure. Figure 2
shows an exarhple SMPSYS.TEX file that corresponds to the directory tree in Figure 1.

SMP93-PC generates file names and paths using the information in SMPSYS.TEX.
To change file names and path, edit SMPSYS.TEX and change only the data after the
equals (=) sign.

The directory tree and naming convention seen in Figure 1 are briefly described

next.

Directory structure The directory/sub-directory structure is mandatory, though
their names can be any valid DOS name. The directory names must match the paths
given in SMPSYS.TEX. SHIP TYPE, e.g. DESTROYR, is a sub-directory of the directo-
ries named in the SMP INPUT PATH, e.g. SMPINPUT, and SMP OUTPUT PATH, e.g.
SMPOUTPT. CURRENT SHIP, e.g. DD965, is used as the basis for the file names and as
a subdirectory of SMP DATA PATH, e.g. SMPDATA.




- D:\

- D:\SMP
ISMP93.EXE

~ D:\SMPINPUT

~D:\SMPOUTPT

SMPSYS.TEX

L—— DESTROYR

DD965HE . INP

DESTROYR

DD965HE6 . TEX
DD965H6 .0UT
DD965.TLT
HSTAT.TEX

r~D:\SMPDATA
DD965

DD965H . POT
DD96SH . HPL
DD965SH . RAD
DD965SH.SPD

DD965SH . COF
DD965H.LRA
DD965SH . RMS
DD965T.SPT

DD965H.LAE

DD965H.LCO
DD965H . ORG
DD965H.SEV
DD965H.LAC

Fig. 1. Directory structure for SMP93-PC.

HALO PROGRAM PATH=C:\HPRO_FOR
HALO GRAPHICS SCREEN DRIVER=IBME
HALO PRINTER DRIVER=EPSN

SMP PROGRAM PATH=D:\SMP

SMP INPUT PATH=D:\SMPINPUT

SMP OUTPUT PATH=D:\SMPOUTPT

SMP DATA PATH=D:\SMPDATA
SHIP TYPE=DESTROYR
CURRENT SHIP=DD965
VARIANT=H

CYCLE=6

TITLE= from HFDS T=39.7
OPTION=2

92-12-11

Fig. 2. Example SMPSYS.TEX file.




Naming convention : The SMP iaput file is the concatenation of the CURRENT
SHIP, VARIANT, and CYCLE variables with INP for an extension, e.g. DD965H6 . INP.
The CURRENT SHIP variable, e.g. DD965, has a maximum length of five characters.
The variant typically indicates major changes to the input file and the cycle keeps track
of the number of times the file has been changed.

The SMP output files are the concatenation of CURRENT SHIP and VARIANT,
e.g. DD965H with the appropriate extension. The files and their extension are discussed
in the OUTPUT section.

Running SMP93-PC using PREDICT

PREDICT® is a menu driven shell that allows the user to choose, view, and edit
input SMP files, run SMP93, select output files to save, and make polar plois of the '
~ responses, or plots of the hull form. PREDICT uses the same directory structure and
naming convention used when running SMP93-PC as a stand-alone program, Figure 1.
The PREDICT user’s manual® describes the file structure and naming convention fully.
PREDICT also provides the option to continue and generate time history data using
Simulation Time History und Access Time History programs®. Figure 3 shows the
overview of PREDICT and where SMP93-PC fits into it. Table 2 gives a brief descrip-
tion of the diﬂ'ereﬁt parts of the PREDICT package.

UPDATES TO THEORY

The ship motion theory used for the predictions is the same for the PC version as
for the VAX and CDC versions. It is assumed the user is already familiar with the ship
motion theory, variables, coordinate system, files, and input/output schemes that are
described in the SMP User’s Manual.! ? These details will not be repeated here.

SMALL BOAT FREQUENCY RANGES

The original two wave frequency sets have frequency resolution in the range most
applicable to carriers, destroyers, and frigates. The original third frequency set had
numerical instabilities with ships smaller than frigate size, with natural roll periods less

than nine seconds. This was especially noted in responses that had a roll component.
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Table 2. PREDICT sub-program descriptions.

I Program | Description

8
PREDMAIN

The top level menu and link between the frequency, time do-
main, and plotting branches of PREDICT.

SMPMAIN | The main menu for the frequency domain branch of PREDICT.

SMP Frequency domain predictions of skip motion. Uses most recent
version.

SMPEDIT Editor for SMP input files that keeps track of file naming con-
vention and correct format fields for data.

HULLPLOT | Generates plots of the hull form.

POLAREGA | Generates speed polar plots of the ship motion response.

STHMAIN | The main menu for the time domain branch of PREDICT

STH Time domain predictions of six degree of freedom response at
ship center of gravity.

ACTH Time domain predictions of absolute and/or relative point
motion.

ACTHEDIT | Editor for ACTH input files.

WRTASC2 | Converts ACTH binary format output to ASCII format.

CLTMAIN The main menu for the plotting branch of PREDICT.

DLPLOT Plots time histories of ACTH predictions.




numerical instabilities with ships smaller than frigate size, with natural roll periods less

than nine seconds. This was especially noted in responses that had a roll component.

The original two wave frequency sets would have had similar numerical instabilities had
they been used for smaller ships.

The cause of the numerical instabilities in the root mean square (RMS) responses
as a function of ship speed and heading were traced to an inadequacy of the defined roll

transfer function frequency range. With only 30 wave frequencies per set, it is important

to have more wave frequencies grouped near the natural roll frequency. With small boats
this also means increasing the range of modal wave periods to span the shorter response

periods.

Range #4
USCG/USN Boats

RahQQ 3 3.00 — ] wijind .l IR R '
USCG/USN Small R +
Ships

-

o

Range 42 2.00 ~ H'ﬂ””’g:: ; : : —
Destroyers
Frigates

Range ¥1 1.00 —H -HisEpEH-- +

USN Carriers
large ships

0.00
=T i T T T T =T ]
0.00 1.00 2.00 3.00 4.00

dave Freguency in Radians/Second

Fig. 4. Wave frequency distribution for SMP-93 frequency sets.

As a result SMP93-PC uses four wave frequency sets. The last two have increased
resolution in the frequency range most applicable to small boats. The new wave fre-

quency sets, ranges # 3 and # 4, are used when the roll period is less than or equal

10




Table 3. SMP93-PC wave frequency set summary.

Maximum
Range | Type of Ship/Boat Roll Period | Wave Periods | Resolution Range
Seconds Seconds Seconds
#1 Carriers/large ships Te> 15 3.14 - 314 12.56 - 22.43
#2 Frigates/Destroyers 9<T,<15| 2.62-314 10.47 - 15.70
#3 USCG/USN small ships | 5< T, <9 | 1.57-314 6.28 - 12.56
#4 USCG boats T, <5 1.57 - 314 2.09 - 6.28

The two new wave frequency sets, FREQ3 and FREQ4, werc added in subroutine
READ. FREQ3 is: 0.2, 0.3, 0.4, 0.5, 0.55, 0.575, 0.6, 0.625, 0.65, 0.675, 0.7, 0.725, 0.75,

0.775, 0.8, 0.825, 0.85, 0.875, 0.9, 0.95, 1.0, 1.1, 1.2, 1.3, 1.5, 1.8, 2.0, 2.5, 3.0, 3.5, and

4.0. FREQ4 is: 0.2, 0.4, 0.6, 0.8, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1,
2.2,2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 3.0, 3.2, 3.4, 3.6, 3.8, and 4.0.

HORIZONTAL FORCE ESTIMATOR

SMP93-PC has the capability to estimate the horizontal force at the points defined
in the Motions at a Point Data Card Set. The horizontal force estimator (HFE) is the
estimated ship-referenced acceleration in the horizontal plane!. It is a combination of
the earth referenced lateral acceleration and the horizontal component of gravitational
acceleration due to roll (heel). Thus, the horizontal forces applied to people and equip-

ment on the ship by the motions are now also predicted. Horizontal Force Estimator is
defined by:

HFE = 19‘3(42 — ZC+ X () + o (1)

Where ( is a transfer function with sub-scripts 2, 4, and 6 referring to sway, roll,
and yaw respectively. X and Z are the x and z coordinates of the point locations, see
Figure C-1 of Reference 1 for a coordinate system diagram; w, is the wave encounter

frequency; and ¢ is a gravitational constant.

11




SMP PROGRAM CHANGES

INPUT

The input for SMP consists of underwater hull form shape, ship weight distribution,
appendage details, specific shipboard locations, and wave data. This input is broken
down into 15 Data Card Sets which are described in Appendix C of Reference 1. The
modification to start or stop after generating an origin transfer function (ORG) file
required changes to Data Card Set 2 (Program Options). The addition of horizontal
force estimator (HFE) required changes to Data Card Set 12, card 1. See Table 4 for a
sample input file. The changes to the two data sets for these new options are described

below:

ORG File Start and Stop Option

With this option activated, SMP93-PC can either start using an existing ORG file
or stop after generating the ORG file. This provides a time saving if only the ORG
file is wanted. The major run option, OPTN, must be either 4 or 5 to start using
an existing ORG file. The ORG file contains the transfer functions of the ship’s six
degrees-of-freedom about the center of gravity.

The flag, ORGOPTN, was added to Data Card Set 2, Program Options, as the

seventh variable (integer, column 40). Possible values are:

0 or blank = Normal run.

1 = Stop execution after generating ORG file. Do not perform sta-
tistical calculations.

2 = Start execution using an existing ORG file (OPTN=4 or 5).

Read ORG file and perform statistical calculations.
Horizontal Force Estimator

SMP93-PC has the capability to estimate the horizontal force at the points defined
in the Motions at a Point Data Card Set 12. To turn this feature on, set column 10 of
Data Card Set 12, card 1, to 1.

0 or blank = No horizontal force estimate calculations or output.
1 = Horizontal force estimates for motions at point locations.
12




ouTPUT

The changes to the output file (OUT) are minimal. Horizontal force estimates have

the same format as other response output. The change in wave frequency ranges also

changes the range of modal periods used for irregular seas calculations. The modal
periods for the new wave frequency sets, FREQ3 and FREQ4, are: 3, 5, 7, 9. 11, 13. 15,
and 17. See Table 5 for an example of the output affected by the input changes. Note,
the example assumes that the user already has an ORG file, otherwise SMP93-PC will
stop before performing irregular seas calculations and there would be no HFE response
tables.

The main difference between the VAX and PC versions is the treatment of the
output files. Table 6 gives a list of the extensions used by the SMP93-PC and how they
compare with the SMP87 version. The SPL file in the SMP87 version either has spline
fits of the body plan or response data for speed polar plots depending on main run'
option. SMP93-PC writes body plan spline fits to the HPL file and splits the response
data found in the SPL file into two files, SPD and SPT, to avoid memory problems.
The SPD file has RMS response and modal period data in a binary format. The SPT
file has speed, heading, and response name information in an ASCII format.

The PC output files are written in sub-directories in the SMP DATA PATH and SMP
OUTPUT PATH directories from the SMPSYS.TEX file. Only the output file (0OUT),
run log (TEX), and hydrostatic output (HSTAT.TEX) are in the SMP OUTPUT PATH
sub-directories. All the rest are in the SHIP TYPE sub-directory of SMP DATA PATH
directory, e.g. SMPDATA\DESTROYR.
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WPB 8236 82’ PATROL BOAT C CLASS FL 5/18/93 PROP S

2 0
FEET
78.0000
3.2400
21 0
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
2.0000
2.0000
2.0000
3.0000
3.0000
3.0000
4.0000
4.0000
4.0000
5.0000
5.0000
5.0000
6.0000
6.0000
6.0000
7.0000
7.0000
7.0000
8.0000
8.0000
8.0000
9.0000
9.0000
9.0000
10.0000
10.0000
10.0000
11.0000
11.0000
11.0000
12.0000
12.0000
12.0000
13.0000
13.0000
13.0000

Table 4. Example SMP93-PC input deck.

0 1 0 0 1
1.9905 32.17250.00001279
15.7800 5.9500 72.30
0.0000 7.2100 0.2500
1 0
0.00
5.95
5 0
0.00 0.35 0.71 0.98
2.23 3.00 4.00 5.00
5 0
0.00 0.97 1.54 1.9¢6
2.00 3.00 4.00 5.00
7 0
0.00 1.00 1.57 2.00
1.83 2.48 3.00 3.45
6 0
0.00 1.00 2.00 3.00
1.72 2.24 2.89 3.75
7 0
0.00 1.00 2.00 3.00
1.66 2.11 2.59 3.16
8 0
0.00 1.00 2.00 3.00
1.63 2.00 2.46 2.86
9 0
0.00 1.00 2.00 3.c0
1.66 1.96 2.32 2.65
9 0
0.00 1.00 2.00 3.00
1.68 1.95 2.28  2.61
9 0
0.00 1.00 2.00 3.00
1.77 1.99 2.28 2.57
10 0
0.00 0.17 0.17 0.24
1.03 1.03 1.20 1.85
10 0
0.00 0.17 0.26 0.30
0.92 0.92 1.18 2.08
10 0
0.00 0.17 0.28 0.29
0.84 0.84 1.47 2.19
10 0
0.00 0.17 0.28 0.31
0.71 0.71 1.47 2.44

8.0000
0.3700

1.21

5.95

2.33

5.95

2.39 2.86
4.00 5.00
3.80 4.21
5.00 5.95
4.00 4.65
4.00 5.00
4.00 4.72
3.39 4.00
4.00 5.00
3.10 3.69
4.00 5.00
2.95 3.38
4.00 5.00
2.91 3.19
0.52 1.00
1.93 2.07
0.95 2.00
2.25 2.45
1.00 2.00
2.33 2.59
0.75 3.00
2.54 2.96

14

8.0000
0.2500

0.0000

5.89

5.95

6.15 6.55
5.00 5.95
6.77 7.11
5.00 5.95
7.00 7.53
4.59 5.95
5.00 6.86
3.15 4.00
6.00 7.17
3.45 4.00
6.00 7.28
3.47 4.00
7.20 7.95
4.00 5.00

TRUTS INPUT AS PASSIVE RUDDER




Table 4. Continued.

14.0000 10 0

14.0000 0.00 0.17 0.27 0.29 0.31 0.75
14.0000 0.63 0.63 1.20 2.19 2,65 2.75
15.0000 10 0

15.0000 0.00 0.17 0.26 0.31 0.36 0.70
15.0000 0.49 0.49 1.00 2.44 2.88 3.00
16.0000 10 0

16.0000 0.00 0.17 0.26 0.30 0.39 1.00
16.0000 0.39 0.39 0.80 2.20 2.98 3.29
17.0000 10 0

17.0000 0.00 0.17 0.26 0.31 0.40 1.00
17.0000 0.25 0.25 0.92 2.65 3.40 3.56
18.0000 7 0

18.0000 0.00 1.00 2.00 4.00 6.00 7.20
18.0000 3.74 3.83 3.95 4.15 4.34 4.66
19.0000 9 0

19.0000 0.00 1.00 2.00 4.00 5.53 6.72
19.0000 4.00 4.11 4.21 4.36 4.43 4.56
20.0000 9 0
20.0000 0.00 1.00 2.00 4.00 5.58 6.76
20.0000 4.29 4.41 4.47 4.59 4.62 4.71
0

1

9.2308 17.0000 18.0000 0.0000 1.7824

2
19.2100 19,6600 3.7500 4.3750 4.3750
19.2100 19.6600 3.7500 1.8750 1.8750
18.1649 18.4923 3.9565 3.8020 3.9063
18.3521 18.5724 4.2215 2.0313 1.8906

0

0 0 0

3 1

1 PILOT HOUSE AT HELMSMAN CHAIR

2 FWD BERTHING, PORT/TOP BUNK

3 MAIN DECK, BOAT DECK, STBD RAIL

3 0

1 PORT PROPELLER TIP 2 18.9017

2 STATION 2, SLAMMING 1 2.0000

3 MAIN DECK,STBD RAIL 3 15.3846

1 2.0000 SIGNIFICANT

2.6200

STOP

15

0.2500

8.2051
3.3333
15.3846

4.1600
0.0000
-7.5000

5.00 7.42
3.47 4.36
5.00 7.39
3.64 4.44
5.00 7.32
3.82 4.50
5.00 7.26
4.03 4.57
7.25 7.43
5.00 5.95
7.11 7.22
5.00 5.95
3.7413
0.0000
5.0000
-7.5000
3.7500
2.0000
10.5000

8.05

5.95

7.87

5.95

20.0000
12.0000
10.5000

0.8538
0.8538
0.8538
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Table 5. Continued. _
WPB 8236 82' PATROL BOAT C CLASS FL 5/18/93 PROP STRUTS INPUT AS PASSIVE RUDDER

2.62 FEET

SIGNIFICANT WAVE HEIGHT =

12.00

3.33 ycL - 5.00 BL =

HORIZONTAL FORCE ESTIMATOR

XFP

FWD BERTHING, PORT/TOP BUNK

(G)

(ACC. X 100)

RMS VALUE / ENCOUNTERED MODAL PERIOD (TOE)

SHIP HEADING ANGLE IN DEGREES

FOLLOW

STBD BENM

HEAD

TO

30 45 60 5 90 105 120 135 150 165 180

15

« s 2 4 e o ®
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vevevveew
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LONGCRESTED

SIGNIFICANT WAVE HEIGHT =

2.62 FEET

15.38 YCL =

10.50

-7.50 £BL =

XFP =

MAIN DECK, BOAT DECK, STBD RAIL

HORIZONTAL FORCE ESTIMATOR

(G)

{ACC. X 100)

RMS VALUE / ENCOUNTERED MODAL PERIOD (TOE)

SHIP HEADING ANGLE IN DEGREES

HEAD

TO

FOLLOW

STBD BEAM
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APPENDIX A: LINKING SMP93-PC USING OVERLAYS

Due to memory constraints, it is necessary to link SMP93-PC using an overlay
loader. The authors used an overlay loader designed for the PC called PCLINK, a third
party program. Table 7 ha:i the PCLINK overlay instructions assuming the object files
reside in the directory C:\SMPPC\SMP. The current version of SMP93-PC has not been
converted to the newer 32 bit compilers. Such a conversion should be straight forward
and would probably result in further restructuring of the random access files and not

require an overlay loader to link the program.

Table 7. PCLINK overlay instructions for SMP93-PC.

OUTPUT C:\SMPPC\SMP
FILE SMP93, ALGRNG,ATAN2D, BMAX, CPFIT, CPINTG, CPLVAL, LRAO, RAOPHA,
SPINTG, SPFIT, SPLVAL, EXP, ELTIME, SLENTH, RDSMPSYS, PRELIM
OVERLAY F77LCODE,F77LDATA, F77LCOMN
BEG SECT FILE INPUT,CUBCO2,SPINT2,SPLNT2
BEG SECT FILE READ,AINPUT,GENOFS,BRWVSP, SPLNAR
SECT FILE HSTAT,NORMAL, VUNIT2,CONIWT, PDER, PADD, RSOLVE, SPPLV2,
NORMTS , RDCOMP, PMPY, PVAL, PINT, TRIM, SPLNFT
SECT FILE HSTOUT
END
SECT FILE REGWAV,CDCOMP, CSOLVE, EDMKSP, FINTSP, REVAL, SKFRSP
BEG SECT FILE HYDCAL
BEG SECT FILE HYD2D, TWODPT, GRNLOG,GRNFRQ, ALAG, EXPINT, WIPELM, ATAN3
SECT FILE T3DAMD,RPHI2D, T2DAMD, AMDPRN
SECT FILE COFOUT,2AMD,RDPELM, EXFOR
END
SECT FILE RDBASE,RDPRIN,WAVMAK,HLLIFT,RDLIFT, SKLIFT,BKLIFT, FNLIFT,
SKNFRC, RDEDDY , HLEDDY, BKEDDY, FNEDDY, CEVAL, SECT1, TANAKA,
VISC, SERAB, SERD, SERE, FTWO, FIG56 , FIG7, FIG8,FIG10,FIG11,
CALRGM, BILGEK, CMINR, SBEDDY, SBLIFT
SECT FILE EQMOTN,LIMIT,SOLVE,CLIP, TRNLAT, RDEVAL,RVSLAT, LSCOF,
INERST, ACTFIN
END
SECT FILE IRGSEA,RMSTOE,WEDEFN, RAOPHS, PRAO, ADRES, ORAO, VELACC, RELMOT,
RMS, TOE, PSPSC, SCB2, XMSSC, PSPLC, INTRPL, TEPEAK, FNRAO
SECT FILE OUTPUT,RSTITL,RLITR
BEG SECT FILE RAOOUT,ORGRAO, TFNFIT
SECT FILE LRAOUT
SECT FILE RMSOUT,RLITER,FETCH,DKWSLM, SETSEV, SEVMOT
END
END
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APPENDIX B: SMPO3-PC SOURCE CODE LISTING
This appendix is a listing of the source code similar, but not identical. to Appendiv i
of Ref vence 1.

C SMPO3 PROGRAM LIBRARY -

* PROGRAM SMP93

- Standard Ship Motion Program (SMP93)
* for Personal Computers

N Operating system MS-DOS Version 4.0)
. FORTRA using Lahey Fortran

- Ovorlay lanking using FLINKBG

hd Hull plot and Speed Polar plots

» done in separate programs

* using HALO graphics language

C SUBROUTINE LIST

C DECK ACTFIN -~ active fins
SUBROUTINE ACTFIN (IV,ZERO,V,OMGE,OMGE2,TAF)
COMMOR /APFEND/ KDKSET,NDKSTY (2),BK1HAC(2).E‘FS(-) BYAS(2),
2 BKWD(2),BXSTN(10,2),BKHB(10,2),BKLNTH  BKWDTH
2 BKWL(10.,2),BKAN(10,2),NSKSET  SKIMAG(2}, SKFLS({2),SKALS(2),
2 SKAUS (23, SKHB(2) SFFLHL§ ; SKALUL& ; ShAUUL§2;,N RDSET, RDIMAG(2)
2 RDRFS(2) . RDRAS(2},RDRHB(2) .RDRFWL({2) . RDRAWL(2 .RDTFS§ g EDTAS (2}
2 RDTHB(2) |RDTFWL (2} ,RDTAWL(2),NSBSET,SBIMAG(2) ,SOBRFS (2) | SOBRAS (2}
2,SOBRHB(2 soanrug ; soanAu(zi JIBRFJ(?) SIBRAS(2) ,SIBRHB(2 ),
2'SIBRFW(2) . SIBRAW(2) ,SBTFS(2) ,$BTAS(2) ,SBTHB(2),SBTFWL(2),
5 SBTAWL(2) NFNSET,FNIMAG(2) FNRFS(2) ,FNRAS(2),
2 FNRHB(2) FNRFWL(2) ,FNRAWL(2) ,FNTFS(%) ,FNTAS(2) ,FNTHB(2),
2 FNTFWL(2),FNTAWL(2},NEXPRD,ENRDO(8),ENRDS(8)

COMMON /FINCOR/ IACTFN,IFCLCS ,FGAIN(8) ,FK(3),FA{3),FB(3),
FCLCS(8,2)

COMMON /PHYSCO/ 1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,HETRVK,GRAV,
RHQ,GRU,RHECS, RUOF,CNUS, CPUF,FTHETP PUNITQ REYSCL

COMPLEX 11

CHARACTER#*4 PUKITS(2)

REAL TPI PI,PIOT,DEGRAD,RADDEG,VKHMETR,HMETRVK,GRAV, RHO,GNU,RHOS,
REOF ,GNUS,GNUF ,FTMETR

COMMON /RLDBK/ FSUR(25),BMK(25),DK(26),CAK(25) ,HQ,HSPAN ,HMNCHD,

HAREA,HXCP HYCP ,HZCP ,HGAMMA ,HYHAT ,HEAR.HLCS,RQ{2) [RSPAN(2),

RMNCHD(2)  RAREAL2) .RXCP(2) ,RYCP(2} ,RZCP(2) ,RGAMMALZ) ,RYHAT(2) ,

REAREQ; HLCSE ; ,5Q{2),SSPAN(2),SHNCHD(2) ,SAREA(2) ,SXCP(2),

SYCP(2) ;S2CP(2) ;SGAMMA(2),SYHAT(2) SEAR(2) SLC3(2},BQ(2),

asp;ué 25 TBNNCED!2) ,BAREA(2) ,BXCP (23, BYCP (2}, BZCP (25, BGAMMA(2),

BYHAT(2), "BEAR(2),BLCS(2).FQ(2) FSPAN(2) ,FNXCHD(2) FAREAEQ)

FXCP(2) ,FYCP(2) ,F2CP(2) ,FGANMAL2) ,FYHAT(2) ,FEAR(2),FLCS(2

PQ(2,2) . PSPAN(2.2) ,PMNCED(2,2) ,PAREA(2,2) ,PXCP(2,2} ,PYCP(2.2),

PZcPl2.2)  PGANNA(2.2),PYBAT!2,2) ,PEAR(2,2) ,PLCS (22

STADMP{ 105 ,SHPDMP (10,8) ,ENCON ,WPRI,TPHI .WMELM(4,9) SEEEE&%-Q'BQ;
4,9,8),

(&

34

-t

REELM(4,9.8),PEELM(4.9,8),FEELN(4,9 g ,HEELN(4,9,8}
ENVM,ENSFU8,8) ,ENRE(8) ,ENPE(8) ,ENFE{8) |ENHE(8) ,ENBE(S),
E“EHV%B ,8), ENRL(U) ENPL(B), uin,\b) bnnL\D[,Ln.vu\S),E:iﬁL(S),
ENSHP(8.8) .RELM(4.9),ITS(26),RD(26),EDDY(8,25),RGB(25)

NONNMNNNVRORDRORK
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10

REAL RDBLK(2692)
EQUIVALENCE (PSUR(1),RDBLK(1))

COMPLEX TAF(3),FGC,CTERM,ZERG

DO 10 I=1,3
TAF(I) = ZERO
CONTINUE

FGC = ((FKEig—OHGEZ*FK(B))+II*0MGE¢FK(2))/((( (1

II*OMGE*FA(2))*((FB(1)-0MGE2*FB(2) )+II*0OMGE*FB(2)

DO 30 K=1,NFNSET

XCP = FXCP(X)

ARM = - FMNCHD(K)/6

YHAT = FYHAT(K)

AP = PI*RHU*FSPAH(K)*(FMNCHD(K)/2)**2

TEMP = FLCS(K)

IF (IFCLCS .EQ. 1) TEMP = FCLCS(IV,K)

FZ = (RHO/2)+FAREA(K)*TEMP

SINGAM = SIN(FGAMMA(K)*DEGRAD)

granu FGCx ( ARM*AP#OMGE2-TI+OMGE*(ARM*FZ-34AP ) *V+FZ#VaV)
1 =1

IF (FNIMAG(K) .EQ. 2) M1 = 2

g ~OMGE2#FA(3) )+

* SIg’iSO GAMMA)=SIN(GAMMA) FOR FIN ON STBD SIDE

20
30

¢ DECK

(%]

10

20
30

C DECK

S 2N

0 2C M=1,M1
TAF(1) = TAF(1) - SINGAM*CTERM
TAF(2) = TAF(2) + YHAT*CTERM
TAF(3) = TAF(3) - SINGAM*XCP*CTERM
CONTINUE

CONTINUE

RETURN

ERL

ADRE?3

SUBRDUTINE ADRES (KL,NU,MOTV,MOTL,HJV,HJL,H7 ,RAO1,PHS1,RAQ2,PHS2,

OMEG/), ,NMOT,¥PLANE ,NOMEGA ,RADDEG,COSMU,RHO, IPKS)

COMPLEX MOTV(NMOT ,NOMEGA) ,MOTL(NMOT,NOMEGA) ,HJV(NMOT,NOMEGA),
HJL (NMOT ,NOMEGA) ,H7(NOMEGA) , ARES, TEMPL

DIMENSION RAO1(NOMEGA) ,PHS1(NOMEGA),RAO2(NOMEGA),PES2(NOMEGA),
OMEGA (NDMEGA)

DO 30 I NL,KU -

DO 20 J=1,NPLANE

ARES = HT{I)

DO 10 N-i NMOT

TEMPL = MOTL(N,I)

IF (J .EQ. 2) MOTL(N,I) = - MOTL(N,I)

ARES = ARES + MOTV.. .I)*HJV(N,I) + MOTL(X,I)*HJL(N,I)
MOTL(K,I) = TEMPL

CONTINUE
TEMP = - 0,5%RHO*0OMEGA(I)*COSMU*AIMAG(ARES)
IF (J .EQ. 1; RAD1(I) = TEMP
IF (J .EQ. 2) RAO2(1) = TEMP
IPHS.EQ.1 .AND. J.EQ. ; PHSiéI; = 0.
IF (IPHS.EQ.1 .AED. J.EQ.2) PHS2(I) = 0.
CONTINUE
CONTINUE
RETURN
END
AIRPUT

SUBROUTINE AINPUT

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL, LACFIL LAEFIL

INTEGER SYSFIL POTFIL COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCHrIL,HPLFIL,LRAFIL, ORuaIL,uAOFIu,RHSFI' QE""TT QDnPTr
SPTFIL,LACFIL,LAEFIL
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*

(o]

* ¥

NROK

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS, SMPDS, SHPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LRALOS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER*»20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS#6,VARS#2,CYCLS*2

INTEGER*2 GPTION

CHARACTER=*4 ALINE(20)

FIS = $IS(1:LSIS)//’'.INP’
OPEN (UNIT=ICARD,FILE=FIS,STATUS=’0LD’)

L

IF (MOD(L 50) .EQ. 1) WRITE (IPRIN,1000) (1,I1=1,8)
FORMAT (1H1 42X 2IHINPUT CARD S//SOX GHCDLUHN/BX

0

2 8(9%4,TI1)/8H CARD ,8(10H1234567850)/)

READ  (ICARD,1010) ALINE

WRITE (IPRIN,1020) L,ALINE

FORMAT (20A4)

FORMAT (1X,I4,3X,20A4)

IF (ALIKE(1) .NE. *STOP’) GO TO 10

CLOSE (UNIT=ICARD)

RETURN
END

DECK ALAG

FUNCTION ALAG(X)

this function sets ALOG(X)=0 when x=0

IF (X .LE. 1. E-08) GO TO 7
ALAG=ALOG(X)
GD TO &

T ALAG=0.
8 RETURK

END

DECK ALGRNG

SUBROUTINE ALGRNG (N,W,S,AREA)

This subroutine computes the area under the curve for a particular
spectrum. An odd number of points (freguencies) should be used.

DIMENSION W(N),S(N)

MN=N-2
AREA=O.

TEMP = 0.

DO 20 M=1,MN,2
AsW 2)-u(M)
B= w%n+2 -W(M+1)
C=W(M+1)-W (M)

PAREA = A*A/6.%(S(M)*(3.%C~A)/(A%C)+S(M+1)%A/(B#C)+
S(H+2)*(2.%A-3.%C)/(A*B))

TEMP = PAREA

IF (PAREA .LT. 0.) TEMP =

AREA = AREA + ~2MP

CONTINUE

IF (MOD(N,2) .EQ. 1) GO TO 30

DELW = W Ng - W(N-1

DELS = S(N) - S(N-1

ARCA = AREA + S(N-1)*DEIW + _E*DELS*DELW

30 CONTINUE




AREA = ABS(AREA)

RETURN
END

C DECK AMD

®
*

SUBROUTINE AMD (OMEGAE,TELEM,TV,TL)

¥g§égKS ZERO-SPEED ADDED MASS AND DAMPING AND ADDS FORWARD SPEED

20

30
40

+ 4444+

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX, IMDEL ,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU NMU,OMEGA,NOMEGA,SIGMA, NSIGHA SIGWH,
NSIGWH,TMODAL, NTHOD NRANG RANu RLANG S, NNMU FRNUM VF

INTEGER NVK, NMU NDMEGA NSI"MA NSIGWH NTMOD NRANG NNMU(B)

REAL VK(8), HU£37 8), OHEGA(BA) SIGMA(lO) SIGWH(4) THODAL(B)
RANG(B) ,RLANG(8) S(30 8), FRNUM(S) VFJ(SS

COMMON /PHYSCQ/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,

RHO,GNU,RHOS, RHOF , GNUS , GNUF ,FTMETR , PUNITS ,,REYSCL

COMPLEX 11

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR, METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS,GNUF,FTMETR

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL

COMPLEX TELEK(4,9,10)
COMPLEX T3D(10).TV(3 3),TL(3,3)
DIMENSION LDX(6,6)

DATA ((LDX(I,J),J=1,8),I=1,6)
¢ 0, O,

’ 9:

» 0,
» 10,
» 0,
»

1/

/

<

] oo On

’ 5’ 0, 8»

» 00 2: 0,

, =8, 0, 6,

» 0, -4, O,

, -9, 0,-10,
DO 20 L=1,10
T3D(L) = {0.0,0.0)
CONTINUE

DO 40 L=LMIN,LMAX
DO 30 K=1,4
ng\L) T3D(L) + WISI(K)*TELEM(K,ISIGMA,L)
c

CDHTINUE

IF(.NOT.VRT}) GU TO 2

DO 1 1I=1,3

IDX=2%I-1

DO 2 J=1,3

JIDX=2%J~1
L=LDX (IDX,JDX)
IF(L.EQ.0} TV
IF L.GT.Og TV
IF(L.LT.0) TV
CONTINUE
CONTINUE

TV 2,3; =TV 2,3§+V#TV§ ,
TV(3,2)=TV(3,2)-V+TV(2,
TV(3,3)= TV 3,3)+VkVATV(
IF(.NOT.LAT) GO TO 6
CONTINUE

DO 4 I=1,3

IDX=2+1

DO B J=1,3

JIDX=2%]

2)/gx1*onacneg
297 (II«DMEGAE
2,2) /OMEGAE**2




C DECK

L=LDX(IDX

JDX)
iF L.EQ.O? TLg
IF(L.GT.0) TL
IF(L.LT.0) TL(
CONTINUE
CONTINUE
TL§1.3;=TLE1,3%-V*TL§1,1%/$II*0MEGAE§
TL(2.39=TL(2.3)-VeTL(2, 1)/ { IT*OMEGAE
TL(3.1 —TL§3 1;+V*TL€1,13/ II#DMEGAE
TL(3,2)=TL(3.2)+V+«TL{1.2}/ II*OMEGAE
TL(3.3) = TL{3,3) + VaVeTL{1,1)/0MEGAE#*2
CONTINUE

RETURN
END

AMDPRN
SUBROUTINE AMDPRN (PROMG,NPROMG)

* nondimensionalizes and prints zero-speed added mass and damping

1

N NN [ X3 N N RN = [ ]

[

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGVH,
NSIGWH , TMODAL , NTMOD, NRANG . RANG, RLANG, S, NNMU, FRNUM, VFS

INTEGER NVK,NMU,NOMEGA ,NSIGMA,NSIGWH . NTMOD,NRANG,HNNMU(S)

REAL VK(8), uu$37 ,8) ,0MEGA(30) ,SIGMA(10),SICWH(4) , TMODAL(8),
RANG(8) ,RLANG(8),5(30,8) ,FRNUM(8),VFS(8}

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA ,KPITCH, KROLL ,KYAW, KYAWRL , AWP , VCB ,FBDX ,FRDY,
FBDZ ,NFREBD, XPT,YPT,ZPT,NPTS,LCB, GML | ASTAT, BSTAT, TITLE , MASS,
DISPIM,IPITCH,IROLL IVAW,IYAWRL,CHEAVE,CPITCH, CHEAPI, CROLL,
AREAMX ,WSURF, GIRTH, FEDZV .DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREED, NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),7(10,25) ,FBDZV(8,10) .LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM, DELGM, NEBLA ,KPITCH, KROLL ,KYAW ,KYAWRL , AWP , VCB,
FBDX(10) ,FBDY (10}, FBDZ{10),XPT(10),YPT(105,ZPT(10),LCH,GNL.,
ASTAT(25) ,BSTAT(25) ,MASS,DISPLM, IPITCH, IROLL, IYAW,

IYAWRL , CEEAVE, CPITCE,CHEAPI, CROLL , AREAMX , WSURF , GIRTH(25)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL, LRAFIL ORGFIL RAOFIL RHSFIL SEVFIL SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL, LRAFIL ORGFIL RAOFIL RMSFIL SEVFIL SPDFIL
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU,RHOS, RHOF, GHUS GHUF FTHETR PUNITS REYSCL

COMPLEX 'II

CHARACTER*4 TMUNITS(2)

REAL TPI,P1 .t .0T,DEGRAD,RADDEG,VKMETR,METRVK ,GRAV,RHO,GNU,RHOS,
RHOF, GNUS GHUF, FTHETR

COMMON /STATE/ LAT,VRT,LOADS, ADDRES,SALT,READ,EXROLL, BKEEL
LOGICAL LAT,VRT, LOADS, ADDRES SALT, HEAD EXRDLL BKEEL

COMMON/TELEM/TELEM
COMPLEX TELEM(4,9,10)

DIMENSION LPWR(10),LDX(10)
DIMENSION A(10) B(IO 30)
COMPLEX T,CDUM

DIMENSION PROMG(30)

DATA LPWR /o o 2,1,0,2, 2 1 2/
DATA LDX /1,3,6,9,2,4,6,7,8,10/

SRGDL'SQRT(GRAV/LPP)

.....

IF(. NOT VRT) LMIN=5
LMAX=10

25
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601
602

603

[N N TV TSV N ]

604
605

C DECK

*

C DECK

* thi

(&)

10

IF(.NOT.LAT) LMAX=4
D01 1I=1,10
A(1)=0,
DO 2 J=1,NPROMG
B(I,J3)=0
CONTINUE
CONTINUE
WRITE (IPRIN,601) TITLE
WRITE (IPRIN,602)
DO 3 IOMEGA=1,NPROMG
DO 4 L=LMIN,LMAX
LL=LDX(L)
ASCALE=RHO*NEBLA*LPP**LPWR(L)
BSCALE=ASCALE*SRGDL
CALL CPLVAL (SIGMA,NSIGMA,TELEM(1,1,L),PROMG(IOMEGA),T,
CDUM, IDUM)
%LLj =REAL(T)/(~PROMG (1OMEGA)*%2) /ASCALE
B(LL,TIOMEGA)=AIMAG(T)/PROMG(IOMEGA)/BSCALE
CONTIKUE
OMGND=PROMG( IOMEGA ) /SRGDL
WRITE (IPRIN,604) OMGND,(A(L),L=1,10)
CONTINUE
WRITE (IPRIN,603)
DO 5 TIOMEGA=1,NPROMG
OMGND=PROMG (IOMEGA) /SRGDL
WRITE (IPRIN,604) OMGND, (B(L,IOMEGA),L=1,10)
CONTIRUE
WRITE (IPRIN,606)
FORMAT (1H1,23X,20A4//42X,
46HZERO-SPEED ADDED-MASS AND DAMPING COEFFICIENTS//)
FORMAT (’ NON-DIMENSIONAL ADDED—HASS’//
' SIGMA’,3X,’A(1,1)’,6X,’4(2,2)’,6X,’A(3,3)",6X,'A(4,4)’,6X
':Ei g;:/?x 'A06.6)7 6X. A(2.4) 6%, "A(2.6)" "6X.'A(3.8)".6X
FORMAT (/° NON~DIMENSIONAL DAMPING'// .
> SIGMA’,3X, Bé ; ex Bé g' ,6X, st,agz,ex.’ag4,4§’,sx.
'Bgi sg /?x 'B(6,6)7.6X.'B(2.4)’.6X, B(2.6)’.6X. 'B(3.5 ' 6X,
FORMAT 211 ,F6.3,1P10E12.4)
FORMAT (///’ (SIGMA IS NON-DIMENSIONAL FREQUENCY)’)

RETURN
END

ATAN2D
FUNCTION ATAN2D (B,A,RADDEG)

arctangent function in degrees for any quadrant

DATA EPS /1.E-10/

IF (B .EQ. O0.) ATAN2D = 0.

IF (B .GT. 0.) ATAN2D = 90.

IF (B .LT. O0.) ATAN2D =-90

IF (ABS(A) .GT. EPS) ATAN2D = ATAN2(B,A)*RADDEG
RETURN

END

ATAN3

FUNCTION ATAN3(X,Y)
s function is to take care of the case of ATAN2(0,0)

AX=ABS(X)

AY=ABS(Y)

IF(AX .LE.1.E~08 .ARD.AY .LE. 1. E-~08) GO TO b
ATAN3=ATAN2(X,Y)

GO TO 10
ATAN3=0,

RETURR
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END

C DECK BILGEK
SUBROUTINE BILGEK (IBLGK)

* W. R. MCCREIGHT, DTNSRDC

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKHD€2).BKSTN(10.2).BKHB(iO,Z),BKLNTH BKWDTH,
2 BKWL(10.2),BKAN(10,2),NSKSET, SKIMAG(2),SKFLS(2) , SKALS(2),
2 SKAUS (2} SKHB(2) SKFLUL§2%.SKALUL§2§,SKAUUL%Z%,NRDSET,RDIMAG(?)
2 RDRFS 23,RDRAS(25 RDRHB(2) 'RDRFWL (2) . RDRAWL (2 ,RDTFS%Q;,RDTAS(z
2 RDTHB(2) .RDTFWL(2),RDTAWL(2),NSBSET,SBIMAG(2),S0BRFS(2) .SOBRAS(
2,SOBRHB§2;,SOBRFH§2§,SOBRAU(25,SIBRFS(2),SIBRAS(2),SIBRHB(2),
2  SIBRFN(2) |SIBRAW(2) 'SBTFS(2),SBTAS(2),SBTHB(2), SBTFWL(2),
2 SBTAWL(2) .NFNSET,FNIMAG(2),FNRFS(2),FNRAS(2),
2 FNRHB(2),FNRFWL(2),FNRAWL(2),FNTFS(2) ,FNTAS(2),FNTHB(2),
2 FNTFWL(23,FNTAWL(2) ,NEXPRD,ENRDO(8) , ENRDS(8)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
2 IMMIN,IMMAX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU,NMU,KOMEGA,NOMEGA ,SIGMA,NSIGMA,SIGHH,
1 NSIGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM,VES

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH NTMOD,NRANG,NNMU(8)

REAL VK(B),HU§37,8),OMEGA(ao),SIGMA(lo) SIGWH(4) ,TMODAL(8),
2 RANG(8),RLANG(8).5(30,8) ,FRNUM(8),VFsS(8)

COMMON /GEQM/ X,NSTATN,Y,Z ,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GM,DELGM,NEBLA,KPITCH,KROLL,KYAW ,KYAWRL, AWP,VCB, FBDX,FBDY,
2 FBDZ ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML,ASTAT,BSTAT,TITLE,HASS,
2 DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
2 AREAMX,WSURF,GIRTH,FBDZV,DBELWL,TLCB

INTEGER NSTATN,NOFSET(255,NFREBD,NPTS

CHARACTER*¢ TITLE(20)

REAL X(25),Y(10,25),Z(10,25) ,FBDZV(8,10) ,LPP,BEAM,DBLWL, TLCB,
2 DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP ,VCB,
2 FBDX(10) FBDY(iOS.FBDZ(iO),XPT(IO),YPT(IOS,ZPT(iO),LCB,GHL,
4 ASTAT(255,BSTAT(25),HASS,DISPLH,IPITCH,IROLL.IYAU,
& IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,AREAMX ,WSURF,GIRTH(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO, GNU,RHOS,RHOF, GNUS,GNUF ,FTMETR ,PUNITS ,REYSCL

COMPLEX I1I

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHD,GNU,RHOS,
1 RHOF,GNUS,GNUF,FTMETR

COMMON /RDGEQ/ BKLEN,WBKMAX,DLBKEL(25),SRBS(25),PHIS(26),CPS(25),
2 BKT(26),RKS(25),SSTR(25) .

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25) ,EQ,HSPAN HMNCHD,
2 BAREA,HXCP,HBYCP HZCP,HGAMMA,HYHAT ,HEAR .HLCS,RQ(2).RSPAN(2),
2 RMNCHD(2) ,RAREA{2) ,RXCP(2),RYCP(2) ,RZCP(2),RGAMMA(2) ,RYHAT(2),
2 REAngzg,RLCSE2g.SQ(2)‘SSPAN(2),SHNCHD(2),SAREA(2) SXCP(2),
2 SYCP(2) ) SZCP(2) |SGAMMA(2),SYHAT(2),SEAR(2),SLCS (2] ,BQ(2),
2 BSPAN§2§,BHNCHD(2),BAREA(2) 3XCP (2}, BYCP(2),BZCP(2) ,BGAMMA(2) ,
2 BYHAT(2) .BEAR(?2),BLCS(?2),FQ{2),FSPAN(2) ,FMNCED(2) FAREAézg,
2 FXCP(2),FYCP(2) ,FZCP(2),FGAMMA{2) ,FYHAT(2) ,FEAR(2),FLCS(2),
2 PQ(2,2) .PSPAN(2.2) ,PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2) ,PYCP(2.2),
2 PZCPL2,2),PGAMMA(2.2),PYRATL2,2) , PEAR(2, 2} ,PLCS (2,2},
2 STADMP{10),SHPDMP(10,8) ,ENCON ,WPHI , TPHI ,WMELM(4,9}  SFELM(4,9,8)
2 REELM(4,9,8),PEELM(4.9,8) FEELM(4,9 a;,uEELu(4,9.nS BEELM(4,9,8),
2 ENWM,ENSF{8,8) ENRE(8) ,ENPE(8),ENFE{8) ,ENHE(8) ,ENBE(8),
2 Ensuvga,ag,ENRLEa).EuPL(a).ENFLEB) ENHL(8) ,ENSL(8) ,ENb.(8),
2 ENSHF(8.8) 'RELM(4,9),ITS(26),RD(26),EDDY(8,25) ,RGB(25)
REAL RDBLK{2692) ' o
EQUIVALENCE (PSUR{1),EDBLK(1))

* calculates bilﬁe keel damping vsing method of KATO

5




17

20
40

C DECK

REAL KAPI'A,KG,LAMBDA ,LBKEEL
CHARACTER*4 METER

EXTERNAL EXP
DATA METER /'METE'/

LBKEEL=BKLEN

NSM = NSTATN - 1

DO 40 K=2,NSM

IF (NOFSET(K) .LT. 2) GO TO 40
IF (DLBKEL(K) .EQ. 0.) GO TO 40
NNODES = NOFSET(K)

R=RD(K)

BLOCAL = 2*BMK(K)

TLOCAL = ABS(BKT(K))

KG = VCG + TLOCAL

BBKEEL = BKWD(IBLGK)
PHI=PHIS(K)

COSPHI=CPS(X)

sna:snesgx)
RF=SRB#*Y(NNODES ,K)

EPS=ATAK(SRB)

C0=1000.%(1.44+3.8*PHI**3)

KAPPA = R*(1.0 + RF/BLOCAL)*%2 / SQRT(BLOCAL*KG/2.)
XI=BBKEEL/ (RK«PHI**0.75)

AN=1.40+2.03%EXP(-26.%XI)

ALPHA=2.0-AN

CK=1.0+3.5*EXP(-9.0*KAPPA)

SGM=2.0*BBKEEL/LBKEEL

CN=1.98%EXP(-5.5%SGM)

gp;/goistBLOCAL*TAN(PI/4. -~ EPS/2.) + RF - KG) * SIN(PI/4. +
PO = KG - TLOCAL/2, - 2.=RF/3.

P1 = 0.88%«(KG -~ TLOCAL ~ 0.54%(BLOCAL/2. - (TLOCAL - RF)*TAN(
PI/4. + EPS/2.)))

LAMBDA = R/(TLOCAL ~ RF*(BLOCAL - 2.%R)/BLOCAL)
FLAMB=1,34*SIN(PI*LAMBDA/3.6)/
(1.0+0.162*SIN(PI*(LAMBDA-0.9)/1.8))

BCIRC = COSPHI + SS*(Q+PO-(PO~P1)*FLAMB)/(2.*BBKEEL#RK)
DAKEEL=2.0+DLBKEL (K ) *BBKEEL

COR = 4 ,0%RHO/(3.0%PI)*CK*CN*BCIRC#DAKEEL*RK*#3

DO 30 IA=1,NRANG

DO 20 IS=1,NSIGMA

PERE = TPI/SIGMA(IS)

F = RK*RANG(IA)*PHI*=*1.,7/(PERE#«SQRT(BBKEEL))

must be in meters

IF (PUNITS(1) .ME. METER) F = F*SQRT(FTMETR)
cs = CO*F*‘(-ALPHA)/(2 68%1000.0)

Ch

RN (B *BBKEEL*RK*RANG(IA) / (PERE*GNU)) * REYSCL

IF (RN .GE. 1000.) GO TO 17

AL1ORN = ALDG(R“)/ALOG(iO )

CA = 1.956 - 0.26*AL1ORN + 0.20*SIN(PI*(AL10RN-2.18)/0.54)
CONTIKUE

srnnnpgxsg = CON*CS*CA*SIGMA(IS)*RANG(IA)

unu

STADMP(IS) = SIGMA(IS)*STADMP(IS)
SHPDMP(IS,IA) = SHPDMP(IS,IA) + STADMP(IS)
CONTINUE

COKNTINUE

CONTINUE

RETURN
END

BKEDDY
SUBROUTINE BKEDDY




2 BKUDéQ),BKSTN(10.2),BKHB(lO.?).BKLNTH
2 BKWL

2 sxnusgz

2 RDRFS(2
2 RDTHB(2),RDTFWL(2}, RDTAWL(2) ,NSBSET, SBIMAG(2), SOBRFS(2) . SOBRA
2,SOBREB(2}

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKWDTH,
10,2) ,BKAN(10,2),NSKSET, SKIMAG(2), SKFLS{2), SKALS(2),
;.sxﬁa(z) SKFLVL’2§.SKALWLE2§,SKAUVLE2;,NRDSET,RDIMAG(
"RDRAS (2} RDRHB(2 ' RDRAWL

, RDRFWL(2

23,
2 .RDTFS(2),RDTAS(%)5
s(2
,soanpwgzg,sosnnu(zi,SIBRFs(z).sxanns(z),sxanna(z).
2 STBRFW(2) .SIBRAW(2) .SBTFS(2),SBTAS(R),SBTHR(2),SBIFWL(2),
2 SBTAWL(2).NFNSET,FNINAG(2) ,FNRFS(2),FNRAS(2),
2 FNRHB(2),FWRFWL(3),FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),

2 FNTFWL(2 .FNTAHL(QS,NEXPRD,ENRDO(B).ENRDS(B)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,

2 IMMIN,IMMAX,IMDEL,LMIN,LMAX

10
20

30

40
100

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)
INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG.RANG,RLANG,S,NNMU,FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)

REAL VK(B),HU537,8),OMEGA(BO).SIGHA(io) SIGWH(4),TMODAL(8),
2 RANG(8),RLANG(8),S(30,8) ,FRNUM(8B),VF5(8}

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GM,DELGM,NEBLA,KPITCH,KROLL ,KYAW,KYAWRL, AWP ,VCB,FBDX,FEDY,
2 FBDZ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML,ASTAT,BSTAT, TITLE,MASS,
2 DISPLM,IPITCH,IROLL,IYAW,IVAWRL ,CHEAVE,CPITCH,CHEAPI,CROLL,
2 AREAMX ,WSURF,GIRTH,FBJZV,DBLWL,TLCB

INTEGER NSTATN,NOFSET(26),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),Z(10,25),FBDZV(8,10),LPP,BEAM,DBLWL,TLCB,
2 DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL,AWP,VCB,
2 FBDX(10),FBDY(10},FBDZ{10),XPT(10),YPT(10),ZPT(10),LCB,GHL.,
4 ASTAT(26% ,BSTAT(25) ,MASS,DISPLM,IPITCH,IROLL,IYAW,
5 IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,AREAMX,WSURF,GIRTH(25)

COMMON /RLDBK/ PSUR(25),BMK(25) ,DK(25),CAK(28) ,HQ,HSFAN ,HENCED,
2 HAREA,HXCP,HYCP,HZCP,HGAMMA, HYHAT, HEAR HLCS,RQ{2) .RSPAN(2),
2 RMNCHD(2) ,RAREA(2),RXCP(2),RYCP (2} ,RZCP(2),RGAMMA(2) ,RYHAT(2),
2 REAR§2).RLCS(2).SQ(Q).SSPAN(Z).SMNCHD(Z),SAREA(2) SXCP(2),
2 SYCP(2),SZCP(2).SGAMMA(2),SYHAT(2),SEAR(2),SLCS (2} BQ(2),
2 BSPANEQ§,BMNCHD(Q).BAREA(Q).BXCP(25,BYCP(25,BZCP(25,BGAHHA(2),
2 BYHAT(2) .BEAR(2),BL.CS(2),FQ(2),FSPAN(2) ,FMNCHD(2) ,FAREA(2),
2 FXCP(2§,FYCP(2),F2CP(2),FGAHHA(2),FYHAT(2).FEAR(QS FLCS(2) .
2 PQ(2,29.PSPAN(2.2),PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2}  PYCP(2.2),
2 PZCP(2,2),PGAMMA(2.2) ,PYHAT{Z,2),PEAR(2,2),PLCS(2,2},
2 STADMP(10) ,SHPDMP(10,8) ,ENCON .WPHI,TPHI .WMELM(4,95,SFELM(4,9,8)
2 REELM(4,9 B),PEELH(4,9,8).FEELH(Q.Q,G;,HEELH(4,9,8$,BBELH(4,9,85,
2 ENWM,ENSF(8,8) ,ENRE(8) .ENPE(8) ,ENFE(8) ENHE(B) .ENBE(8),
2 ENEHV&B,B),ENRL%S).ENPL(B).ENFLEB) ENHL(8) ,ENSL(8) ,ENBL(8),
2 ENSHP(8.8) 'RELM(4,9),ITS(26),RD(265,EDDY(8 25) ,RGB(25)
REAL RDBLK(2692) _
EQUIVALENCE (PSUR(1),RDBLK(1))

DO 20 IA=1,NRANG

ENBE(IA) = 0

DO 10 IS=1,NSIGMA
SHPDMP(IS,IA) = 0

CONTINUE

CONTINUE

IF (NBKSET .EQ. 0) GO TO 100
DO 30 I=1,NBKSET

CALL CALRGHEI;
CALL BILGEK(I
CONTIKNUE

DO 40 IA=1,HRANG

CALL SPFIT (SIGMA,SHPDMP(1,IA;,BECLM(1,1,IA),NSIGHA)
ENBE(IA) = ENCON*REVAL(BEELH(I,ISIGMA.IAi,HTSI)
CONTIRNUE

CONTINUE

RETURN
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END

C DECK BKLIFT
SUBROUTINE BKLIFT

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKWD(2),BKSTN(10,2) ,BKHB(10,2) ,BKLNTH BKWDTH,
2 BKWL(10,2) ,BKAN(10,2),NSKSET,SKIMAG(2},SKFLS(2),SKALS(2),

2 SKAUS(2),SKHB(2) SKFLWL(2;,SKALWL'Qg,SKAUWL§23.NRDSET,HDIHAG(Q)
2 RDRFS(2 ,RDRAS(ZS RDRHB(2 ,RDRFHLE? , RDRAWL (2 ,RDTFS(Z),RDTAS(ES
< RDTHB(2 ,RDTFUL(ZS RDTAWL(2) NSBSET,SBIMAG(?),SOBRFS(Q),SOBRAS(:S

2,SOBRHB 2).SDBRFU%Q?,SOBRAU(25,SIBRFS(B).SIBRAS(2),SIBRHB(2),
2 SIBRFW 2g,SIBRAU 2) .SBTFS(2),SBTAS(2) ,SBTHB(2),SBTFWL(2),
2 SBTAWL(2) .NFNSET,FNIMAG(2) ,FNRFS(2) FNRAS(2),

2 FNRHB(2),FNRFWL(2) ,FNRAWL(2) ,FNTFS(2),FNTAS(2),FNTHB(2),

2 FNTFWL(2) ,FNTAWL(2} ,NEXPRD,ENRDO(8) ,ENRDS(8)

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA ,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL ,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM ,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8B)

HEAL.VK(B).HU§37,B).OMEGA(30),SIGMA(10) SIGWH(4),TMODAL(8B),
2 RANG(8),RLANG B).S(BO.B).FRNUH(B),VFS(BS

COMMON /GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GM,DELGM, NEBLA,KPITCH,KROLL .KYAW,KYAWRL , AWP,VCB, FEDX ,FBDY,
2 FBDZ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML . ASTAT, BSTAT, TITLE, MASS,
2 DISPLM,IPITGH, TROLL. IYAW,IYAWRL,CHEAVE, CPITCH,CHEAPI ,CROLL,
2 AREAMX.WSURF,GIRTH,FEDZV,DBLWL,TLCB

INTEGE] ﬁSTATH.HOFSETE?SS.NFREBD,NPTS

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAM,DBLWL,TLCB,
2 DRAFT,LCF,VCG,GM,DELGM ,NEBLA  KPITCH,KROLL, KYAW,KYAWRL,AWP,VCB,
2 FBDX(10),FBDY{10},FBDZ{10),XPT(10),YPT(10),ZPT(10),LCB,GML,
4 ASTAT(25},BSTAT(25),TITLE(20),MASS.DISPLM,IPITCH,IROLL, IYAW,
E IYAWRL,CHEAVE,CPITCH,CEEAPI,CROLL, ARERMX,WSURF,GIRTH(25)

COMMON /PHYSCO/ 1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,REOS,RHOF,GKUS,GNUF,FTMCTR, PUNITS, REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNVU,RHOS,
1 RHOF,GNUS,GNUF,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25) ,HQ,HSPAN, EMNCHD,
2 HAREA,HXCP,HYCP ,HZCP,HGAMMA , HYHAT ,HEAR,HLCS,RQ(2) ,RSPAN(2)
2 RMNCHD(2),RAREA{2) ,RXCP(2),RYCP(2) ,RZCP(2),RGAMMA(2) ,RYHAT(2),
2 REAR(2),RLCS(2),SQ(2),SSPAN(2),SMNCHD(2),SAREA(2),SXCP(2),
2 SYCP(2),SZCP(2),SGAMMA(2),SYHAT(2) SEAR(2)<SLCS(25 BQ(2),
2 BSPAN§2 ,BMNCHD(2) ,BAREA(2) ,BXCP(2),BYCP(2} BZCP(2) ,BGAMMA(2),
2 BYHAT(2) .BEAR(2),BLCS(2),FQ{2) ,FSPAN(2) ,FMNCHD(2) ,FAREA(2),
2 FXCP(2;,FYCP(2),FZCP(Q).FGAHHA(Q).FYHAT(2),FEAR(25 FLCS(2) .
2 PQ(2,2) 'PSPAN(2.2),PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2},PYCP(2,2),

2 PZCP(2,2),PGAMMA(2.2) ,PYHAT(2,2),PEAR(2,2),PLCS (2,2},

2 STADKP{10),SEPDMP(10,8) ,ENCON,¥PHI , TPHI WMELM(4,a} SFELM(4,9,8),
2 REELM(4,9,8) ,PEELM(4.9,8) FEE[M(4,9,8) ,HEELM(4,9,8) BEELM(4,9,8),
2 ENWM,ENSF(8,8) ,ENRE(B) .ENPE(8),ENFE(8) .ENHE(8) ,ENBE(8),

2 ENEHV%B,S;,ENRLEB).ENPL(B),ENFL%B) ENHL (8),ENSL(8) ,ENBL(8),

2 ENSHP(8 8) RELM(4,9),ITS(26) ,RD (2565 ,EDDY(8,25),RGB(25)

REAL RDBLK(2692)
EQUIVALENCE (PSUR(1),RDBLK(1))

REAL LCS,MCHORD
ég (NBKSET .EQ. 0) GO TO 30

STASPC = LPP/20
DO 20 K=1,NBKSET

NBKS = NBKSTHN(K)

XBKF = LCB ~ ersﬁxg¢51A5pc
XBKA = LCB - BKAS(K)*STASPC
M = NBKS/2

IF (M .EQ. 0) M =1
YBK = BKHB(M,K)



10 CONTINUE
GAMMA = - SUM/NBXS
SPAN = BKWD(K)
MCHORD = XBKF - XBKA
»* area
AREA = SPAN*MCHGRD
* center of pressure
XCP = XBKF - 0.5%*MCHORD
YCP = YBK + 0.5%SPAN
ZCP = (ZBKF + ZBKA)/2
* moment arm
GAM = GAMMA*DEGRAD
YHAT = YCP*COS(GAM) + ZCP*SIN(GAM)
* effective aspect ratio
EAR = 2%SPAN/MCHORD
* lift curve slope
LCS = (PI/2)*EAR
BQ(K) = q
BSPAN(K) = SPAN
BMNCHD(K) = MCHORD
BAREA(K) = AREA
BXCP(K) = XCP
BYCP€K§ = YCP
BZCP(K) = ZCP
BGANMA(K) = GAMMA
BYHAT(K) = YHAT
BEAR(K) = EAR
BLCS(K) = LCS
EN = EN + Q#(REQ/2)*AREA*LCS*YHAT*YHAT*WPHI*ENCON
20 CONTINUE
30 CORTINUE
DO 40 IV=1,NVK
ENBL(IV) = ©
IF (NBKSET .GT. 0) ENBL(IV) = EN#VFS(IV)
40 CONTINUE
RETURN
END
C DECK BMAX
FUNCTION BMAX(N,X)
DIMENSION X(30)
A=X(1)
IF(N.LE.1) GO TO 2
D01 I=2,X
IF(X(I).GT.A) A=X(I)
i CONTINUE
2 CONTINUE
BMAX=A
RETURN
END
C DECK BRWVSP

ZBKF = BKHLEl,K) - (DBLWL+VCQ)
ZBKA2= BKWL(NBKS,K) - (DBLWL+VCG)
Q:

SUM = 0

DO 10 I=1,NBKS
SUM = SUM + BKAN(I,K)

SUBROUTINE BRWVSP (NOK,SIGWH,TO,W,S)

31




FllllllllllllllllllllllllllllllllllllllllIIlIIIIIIII-l----------------r

*

this routine calculates a BRETSCHNEIDER 2-parameter wave spectrum

»* (significant wave height, modal wave period)
- W.G.MEYERS, DTNSRDC, 072977

DIMENSION W(NOK),S(NOK)
EXTERNAL EXP

DATA A,B /487.0626,1048.2444/
TO4 = TO*=4

for Pierson-Moskowitz wave spectrum
TO4 = 58.09362SIGWH=*»2

= A+SIGWH**2/T04
CON2 = B/T04

4 %

W4 = W(I)esad

W6 = W(I)*wsq

ARG = CON2/W4

IF (ARG.GT.50.) S(1)=0.

IF (ARG.GT.50.) GO TO 10

S(I1) = CON1/WS*EXP(-ARG)
10  CONTINUE

RETURN
END

C DECK CALRGK
SUBROUTINE CALRGM (IBLGK)

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 sxun§2) ,BKSTN(10,2),BKHB(10,2) , BKLNTH , BKWDTH
2 BKWL(10,2), axan(1o 2) NSKSET,SKIMAG(2),SKFLs{2),sKALS(2),
Z SKAUS(2),SKHB(2),SKFLWL(Z),SKALWL(2),SKAUWL(2),NRUSET,KDIMAG(Z),
2 nnarsg g "RDRAS (25 RDRHB(2) .RDRFWL (2) . RDRAWL(2) | RDTFS§2; RDTAS(2)
2 RDTHB(2) (RDTFWL (2} ,RDTANL(2) NSBSET,SBIHAG(Q),SDBRFS SOBRAS (23
2,SOBRHB(2 soanruéz\ ,SOBRAW(2),SIBRFS$(2),SIBRAS(2) ,STBREB(2),
2" SIBRFW(2) ) SIBRAW(2) .SBTFS(2) ,SBTAS(2) ,SBTHB(2),SBTFWL(2),
2 SBTAWL(2) .NFNSET,FNIKAG(2),FNRFS(2),FNRAS(2),
2 FNRPB(2) FNRFWL(2) ,FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),
2 FNTFWL(25,FNTAWL(2} NEXPRD, ERRDO(8), ENRDS (8)

COMMON /DATINP/ OPTH,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
2 LRAOPR, ADRPR,ORGOPTN, GHNOH KG, STATN(ZS) NSOFST(25)
2 NLEUF(25) HLFBTH(IO 25) HTRLNE(IO 25), BLEHF(QS) TLEHngS)
AREALF£25; .NPTLOC, PTNUHB(IO) PTNAHE XPTLOC(IO) YPTLOC(10),
2 ZPTLOC NBB FBNUHB(IO) FBHAME, XPTFBD(IO) YPTFBD(ID)
2 ZPTFBD(10), FBCDDE(lO) FBTYPE RDOT(lO) VKDES,FNDES,
2 STATNM,STATIS
CHARACTER*4 PTNAME(B,10) ,FBNANE(8,10) ,STATNK(B) ,FBTYP
INTEGER OPTK ,MOTN, BSCFIL VLACPR, RAOPR ADRPR, RLDHPR FB
2 FBNUMB, PTHUHB ORGOPTN
REAL KG

COMMON /PHYSCO/ II,TPI,FI,P10T,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,RBOS,RHOF,GNUS,GNUF,FTMETR,PUNITS ,REYSCL

COMPLEX 11

CHARACTER=4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,CGNU,RHOS,
i RHOF,GNUS,GNUF,FTMETR

COMMON /GEOM/ X,NSTATK,Y,Z ,NOFSET,LPP,BEAN,DRAFT,LCF,
1 VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL, AWP ,VCB,FBDX,FBDY,
2 FBDZ,NFREBD,XPT,YPT,ZPT ,NPTS,LCB,GML,ASTAT,BSTAT,TITLE ,MASS,
2 DISPLM,IPITCH,IROLL,IYAW,IYAWRL .CHEAVE,CPITCH,CHEAPI,CROLL,

2 AREAMY ,WSURF,GIRTH,FBDZV,DBLWL,TLCB

INTEGER HSTATN NDFSET(25) NFREBD NPTS

CHARACTFR&4 TTTLE(20)

REAL X(25),Y(10,25),2(10,25) ,FBDZV(8,10),LPP,BEAN ,DELWL,TLCB,
2 DRAFT,LCF,VCG,GH,DELGH.NEBLA.KPITCH,KROLL.KYAU,KYAURL,AUP,VCB,

E(3,10)
c R

(3,
ODE
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FBDX(10),FBDY(10),FBDZ(10) ,XPT(10),YPT(10),2FT(10),LCB,GML,
ASTAT(QSS BSTAT(QS) HASS.DISPLH IPITCH IRULL IYAW,
IYAWRL ,CHEAVE, CPITCH, CHEAPI, CROLL, AREAMX,NSURF, GIRTH(25)

COMMON /RDGEO/ BKLEN VBKMAX ,DLBKEL(25) ,SRRS(25) ,PHIS(25),CPS(25),
2 BKT(28),RKS(25),¢ STR(ZR)

REAL LBKEEL
LBKEEL=0.

NBKS = NBKSTN(IBLGK)
STASPC = LPP/20

M = NSTATN

NSM = NSTATN - 1

DO 1 K=2,NSM

M=M-1

IF (NOFSET(K) .LT. 2) GO TO 1

DELTAL=0.

SRB=0.

PHI=0.

COSPHI=1,

gKgl.

gg %gTéTN(M) .GT. BKAS(IBLGK) .OR. STATN(M) .LT. BKFS(IBLGK))

IF (STATN§H+1) .GT. BKAS(IBLGX)

(oA}

| 8]

DELTAL = (BKAS(IBLGK) - STATN(M;)*STASPC

IF (STATN(M-1) .LT. BKFS(IBLGK))

DELTAL = (STATN(M) - Bsz(IBLGK;)*STASPc

IF (STATN(M+1) .LE. BKASEIBLGK)

DELTAL = DELTAL + (STATN(M+1) - STATN(M))*STASPC/2
IF (STATN{M-1) .GE. BKFSEIBLGK))

DELTAL = DELTAL + (STATN(M) - STATN{M-1))*STASPC/2
NNODES=NOFSETX)

DO 10 L=1,NBKS

IF (STATN(N) NE. BKSTN(L,IBLGK)) GO TO 10 )

RO - SGRT(BKEB{L,IDRLGK)##2 + (BKWL(L,YBLGK) - (DRLWL+VCG))*#2)
ARG = BKAN(L, IBLGK ) *DEGRAD

I ST N

[ ]

YEKC = BKHB(L IBLGK) + O.B5+BKWD(IBLGK)*COS(ARG)
ZBKC = (BKUL(L.IBLGK) - DBLUL; - 0.5+BKWD(IBLGK)*SIN(ARG)
RK = SQRT(YBKCw=»2 + (ZBKC-VCG)»*2)

P1 = ASIN(-V"G/R0O)

= ATANZ2(VCG + DBLWL - BEWL({L,IBLGK),BKHB(L,IBLGK))
PEY = P1 + P2

gogpnl COS(ARG - P2)

XNM=NNODES-1

DO 3 J=1,NNN

JS=NNODES-J+1

IF (BKHR(L,IBLGK) .GE. Y(JS-1,K)) GO T

S=S+SQRT( (Y (IS, K)-¥(Is-1 x))-~2+(z(Js K) Z2(JIS-1,K))**2)
3 CONTINUE
3 CONTINUE

S =S + SQRT((Y(JS,K) - BKHB(L IBLGK) )=*2 + (Z(JS,K) -

2 (BKWL(L,IBLGK) - DBLWL))e#2)

* 1ind minimum eslope for deadrise calculation in "BILGEK"
M2 =15 -1
LS = M2 - 1

§R§ = (Z(M2,K) - Z(LS,K)) / (Y(M2,X) - Y(LS,K))

= JS
DO 130 I=2,M2
J=3J-1
JS1 =3 -1
SLOPE = {Z(J,K) - 2(JS1,K)) / (Y(J.K) - Y(JS1,K))
IF %snops .EQ. 0.) GO TO 140
IF (SLOPE .GT. SRB) GO TO 140
LS= Jsi
SRB = SLOPE
130 CONTINUE

» extrapolate slope to centerline to get local draft

33




C DECK

L 2R BE B B 2 % & & *

L

1000
1060

1100

(excluding skeg offsets)

BET(K) = Z(LS,K) - SRE#Y{LS,K)
IF (BKT(K) .LT. Z2(1,K)) BKT(K) = Z(1,K)
LBKEEL=LBKEEL+DELTAL

CONTINUE

CONTINUE

DLBKEL(K)=DELTAL

SRBS(K)=SRB

PHIS(K)=PHI

CPS(K)=COSPHI

RKS(K)=RK

SSTR(K)=5

CONTINUE

BKLEN=LBKEEL

HETURN
END

CDCOMP
SUBROUTINE CDCOMP ( N, NDINM, A, UL, IP )

COMPLEX MATRIX TRIANGULARIZATION BY GAUSSIAN ELIMINATION.

INPUT. ..
N = ORDER OF MATRIX.
NDIM = DECLARED DIMENSION OF ARRAY A .
A = COMPLEX MATRIX TO BE TRIANGULARIZED.

QUTPUT. ..
ULéI.J;, I .LE. J = UFPER TRIANGULAR FACTOR, U .
ULCI.J), I .GT. J = MULTIPLIERS = LOWER TRIANGULAR
FACTOR, 1 - L .
IPék‘ K .LT. ¥ = INDEX OF K-TH PIVOT ROW.
IP(N} = (-1)+»(NUMBER OF INTERCHANGES) OR O .

USE “SOLVE"™ TO UBTAIN SOLUTION OF LINEAR SYSTEHM.
DETERM( A ) = IP(N)*UL(1,1)*UL(2,2)*...«UL(N,N).
IF IP(N) = 0, A 1S SINGULAR SOLVE UILL DIVIDE BY ZEROD.

INTERCHANGES FINISHED IN U, ONLY PARTIALY IN L .

REAL CABS

COMPLEX A, UL, T

INTEGER X, NDIN, IP, K, KP1, M, I, J
DIMENSION A(NDIM,NDIM), UL(NDIN,NDIM)
DIMENSION IP(NDIN)

DD 1050 I = 1, NDIM
DO 1000 J = 1, NDIM
UL(J,I) = A(J,1)
CONTINUE

CONTINUE

IP(N) =

DO iT00 K = 1, X

IF ( K .EQ. N ) GO TO 1600

KP1 = K + 1

M=K

DO 1100 1 =

IF ( CABS( UL(I K) ) .GT. CABSC UL(M,K) ) ) M =
CONTINUE

IP(K) = M , )
IF (M .NE. K ) IP(N) = -IP(N)
T = UL(M,X)

ULéH,Kg = UL(K,K)

UL(K,K) = T

IF ( CABS(T) .EQ. 0.0 ) GO TO 1600
DO 1200 1 = KP1, N
UL(I,K) = -UL(I,K)/T

CnNTTNUF.

DO 31500 J = KP1, X
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T = UL(M,J)
UL(H.J; = UL(K,J)
UL(K.J) = T

IF ( CABS(T) .EQ. 0.0 ) GO TO 1400
DO 1300 1 = KP1, N
UL(I1,J) = UL(I, J) + UL(I,K)*T
1300 CORTINUE
1400  CONTINUE
1500  CONTINUE
1600 CONTINUE
IF ( CABS( UL(K,K) ) .EQ. 0.0 ) IP(N) =
1700  CONTINUE
99909 CONTINUE

RETURN
END

C DECK CEVAL ,
COMPLEX FUNCTION CEVAL (CSPLNE,WEIGHT)

COMPLEX CSPLNE(4)
DIMENSION WEIGHT(4)

CEVAL = (0.,0.)

DO 10 1=1,4

CEVAL = CEVAL + WEIGHT(I)*CSPLNE(I)
10 CONTINVE

RETURN
END
C DECK CLIP )
SUBROUTINE CLIP (LIMIT,TFN,TFNMOD)
- this routine imposes a limit on the magnitude of a dimensional
hd transfer function (surge, sway or yaw in quartering seas)
b W.G.MEYERS, DTHNSRDC, Q72907

REAL LINIT,MAGN

COMPLEX TFN,TFNMQD

MAGN = CABS{TFN)

IF (LIMIT.LE.O. .OR. MAGN.LE.LIMIT) GO TO 10

* transfer function clipped

RATIO = LIMIT/MAGN
TFRMOD = RATIO«TFN
GO TO 20

10 CONTINUE

* transfer functicn not clipped

TFNMOD = TFN
20 CONTIRUE

RETURN
END

C DECK CMINR
FUNCTION CMINR (ISKIP,AA)

DIMENSION AA(3,4)
SUK=0.0

DO 1 x1=1
IF(I1.EQ.I
I2=1141
IFgrz.cr

S IP) GO TO 2
.4) 12=%

IF(12.EQ.ISKIP) I2=I2+1

IF(12.GT.4) 1I2=

13=12+1

IF(T3.GT.4) 13=

IF(13.EQ.ISKIP) 13=13+1




[l

C DECK

IF(I3.GT.4) 13=1
SUM=SUM+AA(1,I1)*(AA(2,I2)*AA(3,I3)~AA(2,I3)*AA(5,12))
CONTINUE

CONTINUE

CMINR=SUM

RETURN
END

COFOUT

SUBROUTINE COFOQUT

* generate coefiicient file containin

ed-dependant added-mass

spe
* and damping, exciting forces and Kogﬂlﬁ functions

2

NN R

N

b N NN K=

NN BN

[ V]

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX, IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,NTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR ,ORGOPTN ,GMNOM,KG,STATN(25) ,NSOFST(25),
NLEWF(25) HLFBTH(iO.ZS).UTRLNE(10,25).BLEWF(25),TLEUF§25),
AREALF(255,NPTLOC.PTNUHB(iO),PTNAME,XPTLOC(lO),YPTLOC 10),
ZPTLOCElO;.NBB,FBNUHB(iO),FBNAME,XPTFBD(iO),YPTFBD(lO),
ZPTFED(10) ,FBCODE(10) ,FBTYPE,RDOT(10) ,VKDES,FNDES,
STATNM,STATIS

CHARACTER#*4 PTNAME(8,10) ,FBNAME(8,10),STATNM(5),FBTYPE(3, 10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAQOPR,ADRPR,RLDMPR,FBCODE,
FBNUMB, PTNUMB,ORGOPTN

REAL KG

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
NSIGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)

REAL VK(B),HU§37.H),DHEGA(BO),SIGHA(lO).SIGHH(4),THDDAL(R).
RANG(8) ,RLANG(8),5(30,8) ,FRNUM(8),VFS(8)

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL, KYAW,KYAWRL., AWP, VCB , FBDX , FEDY,
FBDZ ,NFREBD, XPT,YPT, ZPT, NPTS,LCB, GML , ASTAT , BSTAT, TITLE, MASS,
DISPLM,IPITCH,IROLL IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI, CRULL,
AREAMX , WSURF, GIRTH, FBDZV .DBLWL, TLCB

INTEGER NSTATN,NOFSET(265) .NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,26) ,FBDZV(8,10),LPP,BEAM,DBLVWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA ,KPITCH , KROLL
FBDX(10) ,FBDY(10),FBDZ(10),XPT(10),YPT(10},2PT(10),LCB,GML,
ASTAT(26),BSTAT(28) ,MASS,DISPLM,IPITCH,IROLL,IVAW,
IYAWRL,CHEAVE, CPITCH,CHEAPI ,CROLL , AREAMX , WSURF , GIRTH(25)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL ,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,

RHO,GNU,RHOS, RHOF , GNUS, GNUF ,FTMETR , PUNITS,REYSCL
COMPLEX II
CHARACTER*4 PUNITS(2)

REAL TPl,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,

RHOF,GNUS,GNUF ,FTMETR

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD ,EXROLL, BKEEL

COMMON /STELEK/ STELEM
COMPLEX STELEM(4,9,250)

COMMON/TELEM/TELEM
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* #

LE X X 1

* % #

&0

100
200
300

DECK

CELEM(8,]),J

L,POTFIL.C
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,R

COMPLEX TELEM(4,9,10)

COKMON /WGHTS/ WTDL,NORM

REAL WTDL(10,25),NORM(4,10,25)

COMPLEX TV(3,3)

DATA ISIGO /0/

READ (SCRFIL) WTDL,NORM
REWIND SCRFIL

REWIND COFFIL

READ (COFFIL) TELEM
DO 300 IV=1,KNVK

V = VFS(IV)

NMU = KNMU(IV)

DO 200 IH=1,NMU
HDNG = MU(IH,IV)
SINMU = sxuénunc;
COSMU = COS(HDNG

CON = V*COSMU/GRAV

DO 100 IW=1,NOMEGA
ALPHA = GMEGA(IW)*CON

OMEGAE = ABS(OMEGA(IW)*(1,0-ALPHA))

SF3(2

IF (OMEGAE .LT. SIGMA(1)) OMEGAE =

= OMEGAE
WE2 = WEWE
CALL FINTSP (OMEGAE)
DO 50 K=1,NSTATN
SA33(K) = 0.
SB33(K) = 0.
NPT = NOFSET(K

IF (NPT .LT. 2; GO TO BO

M= (K-1)x10 + 1

CALL AMD (OMEGAE,STELEM(1,1,M)

SA33(K)

REAL(STV(2,2))/{~VE

SB33(K) : AIMAG(STV(2, 2))/HE

CONTINUE

CALL AMD (OMEGAE,TELEM,TV,TL)
IF (ISIGMA .NE. ISIGO) CALL RDPELM

ISIGO = ISIGMA

25

TL(3,3),EXCV(3),EXCL(3),
COMPLEX STV(3,3),CDUNM(3.3) 5)

,SH3(25
DIMENSION SA33(25) SB33(256)

STV,CDUM)

gV(B),HJL(S),H7

SIGMA(1)

CALL EXFOR (OMEGA(IW),OMEGAE,EXCV,EXCL,HIV,HJL,E7,SF3,SH3)
WRITE (COFFIL) OMEGAE.TV,TL,EXCV,EXCL,HJV,RJL, R
§$ (8F3(1),sH3(1),8Ar33(1),SB33(1),I=1,

IF (LOADS) WRITE (LCOFIL

NSTATN)
CONTINUE
CONTINUE
CONTINUE
REWIND COFFIL

RETURN
END

CONINT

SUBROUTINE CONIWT (W,CELEM,NNODE)

SUBROUTINE TO GENERATE WEIGHTS FOR INTEGRAL ALONG CONTOUR
DEFINED BY PARAMETRIC SPLINE CURVE

INPUT

1, (NNODE-1)

CONMOR /IQ/ gYerl

PO

PARAHETRIC SPLINE FIT TO HULL
CONTOUR IN ENDPOIHT TANGENT F
X(0),Y(0),DX(0) DY(O) x(1), Y(l) DX(1) DY(1)

QUTPUT
w(), =1 nuons WEIGHTS SUCH THAT INTEGRAL OF F.DS =
SUM OF F{J).W(J)

OFF
»

IL,1C
AOFIL,

"NFTI.

.JCARD , TEXFIL, IPRIN.

RMSFIL,SEVFIL,SPDFIL,




*

*

*
*

*

2 SPTFIL,LACF
INTEGER
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,

2 SPTFIL,LACF
DIMENSION C

IL,LAEFIL

SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,

IL,LAEFIL
ELEM(8,9) ,FELM(4,9)

DIMENSION TG(10),DLDT(5)

DIMENSION A(5,5), IP(5),W(10)
DIMENSION F(10),CF(4),¢D(5),CG(8),CGI(9)
DIMENSIGN X(4),Y(4),STORCD(9,5)
DIMENSION SCR(3),XPS(5),YDS(5),SUM(5)
IF %NNDDE.GT.iog WRITE (IPRIN,602) NNODE
IF (NNODE.GT.1n STOP
IF (NNODE.LT.Q; WRITE (IPRIN,602) NNODE
IF (NNODE.LT.2 STOP

602 FORMAT (’' ERROR - CONIWT - NNODE = ',I6)

NELEM=NNODE-1

Do 1 I=1,N
TG(I)=I-1
1 CONTINUE
DO 2 1I=1,N
W(1)=0.0
2 CONTINUE

fit polynomial
set up matrices

DO 3 I=1,5
T=0.25%(I-1
A(I,1)=1.0
DO 4 J=2,6
A(T,3)=T*A(
CONTINUE

CONTINUE

CALL RDCOMP

) o

NODE

NODE

to dl/dt

)
I,)J-1)

(6,6,A,IP)

IF (IP(6).EQ.0) ' GO TO 101

=CELEHE
=CELEM

3

;=CELEH
)=CELEM
§=CELEH

=CELEM(

=3.0%(CELEM(6,K)-CE

3RS

2,K
4,K)

=3.0*(CELEM(5,K)-CELEM(1,K))-2.0*CELEM(3,K)-CELEM(7,K)
7.K;+CELEH(3,K)+2.0t(CBLEH(i,K)—CELEH(E.K))

LEM(2,K))-2.0%CELEM(4,K)~CELEM(8,K)
8,K)+CELEM(4,K)+2.0%(CELEM(2,K)-CELEM(6,K))

evaluate dl/dt at five points over (0,1)

CALL PDER (

CALL PMPY (XDS,1DXD5,SCK,IDAD,SC

CALL PMPY
CALL PADD
Do 6 1I=1,6

CALL PDER g

SCR,IDXD,X,4)
SCR,IDYD,Y,4)

R,IDXD)

YDS, IDYDS,SCR,IDYD,SCR,IDYD)

SUM, IDSUM,XDS,IDXDS,YDS,IDYDS)

T=0,26*(I-1)

CALL PVAL (

DLDT(I)=SQRT(TEMP}

6 CONTINUE

fit polynomial

TEMP,T,SUM,IDSUM)

to dl/dt

evaluate matrix solution

CALL RSOLVE (5,6,A,DLDT,IP)

po 7 1I=1,5
STORCD(K,I)
7 CONTINUE
5 CONTINUE

=DLPT(I)

calculate weights

DO 8 I=1,NNODE
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11

101

601

DO 9 J=1,NNODE
F(J)=0.0
CONTINUE
F(1)=1.0
CALL SPFIT (TG,F,FELM,NNODE)
DO 10 J=1,NELEM
FEi)=FELH(1,J)

CF(2)=(FELM(3, J)-FELM(1,J)-FELM(2,J)/3.-FELM(4,J)/6.)
cpg g =FELM(2,J)/2.

(FELH(4,J) FELM(2,1))/6.
DO 11 K=1,56
CD(K)= STORCD(J K)
CONTINUE
CALL PMPY (CG,IDG,CD,5,CF,4)
CALL PINT ECGI ,IDGI,CG,IDG)
CALL PVAL (VALO,0.0.CGI,IDGI)
CALL PVAL (VAL1.1.0,CGI,IDGI)
W(I)=W(I)+VAL1-VALO
CONTINUE
CONTINUE

RETURN
CONTINUE
WRITE (IPRIN,601) IP(5)

STOP
FORMAT (' ERROR - CONIWT - IP(5) = ?,15)

END

C DECK CPFIT

#* * F * LIk 2 K J * %

L AR 2% 2F 2%

50

[ 3 I S )b

SUBROUTINE CPFIT (X, Z, CELEMS, NPTS)

CPFIT CREATED FROM SPFIT E N HUBBLE JUNE 1877
FITS CUBIC NON-PARAMETRIC SPLINE SEGMENTS
TO SET OF COMPLEX DATA POINTS

INPUTS
X = JRRAY OF REAL INDEPENDENT VARIABLES
Z = ARRAY OF COMPLEX DFPENDENT VARIABLES
NPTS = NUMBER OF (X,Z) DATA POINTS
RETURN
CELEMS =

ARRAY OF (NPTS-1) SEGMENTS IN FOLLOWING FORM
( (2(I), D(I), 2(I+1), D(I+1) ) VHERE
D = ARRAY OF SECOKD DERIVATIVES AT DATA POINTS

ARRAYS A,B,C ARE MAIRLY SUB DIAG., DIAGONAL, AND SUPER DIAG.

D ARRAY 1S THE RIGHT HAND SIDE OF MATRIX EQUATION

SECOND DERIVATIVES AT NODES ARE PLACED IN D ARRAY AFTER SOLUTION
SOLUTION TECHMIQUE IS GAUSSTAN ELIMINATION

BOUNDARY CONDITIONS SET BY EXTRAPOLATION OF SECOND DERIVATIVES

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL ,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMPLEX Z, ZDD, STORE, D, CELEMS
DIMENSION XENPTS) Z(NPTS) »CELEMS (4 ,NPTS)
DIMEKSION A(100), B(100), C(100) D(100)

N = NPTS

NL1 = N-1

NLZ = N -2

DO 60 I=2,N

IF_ (X(I) .GT. X(1-

GO TO 88888
CONTINUE
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100

125

150

200

250

275

+(X(
. é(x(a) X(2))*(X(2)-X(1))*(X
D

F (N .LE, 100) GO TO 100

gRITE (IPRIN,999)

= 10
CONTINUE
IF (N .GT. 2) GO TO 125
Dgig = go.o, 0.0;
D(2) = (0.0, 0.0
GO TO 376
CONTINUE
IF (N GT 3) GO TO 150
ZDD = 2.%((X(3)-X(2))*Z(1)+ % % (%g +2(3)-(X(3)-X(1))*2(2))

(1

2) = ZDD
D(3) = 7DD
GO TO 376
CONTINUE q

OOOH

I=
0.
0.
0.
(0.0, 0.0)
CONTINUE

ret up matrices (a tridiagonal structure)

A(1) = (X(3)=-X(2))/(X(3)~Xx(1))

c(1) = 2.0

B 1§ = 1.0 - AE1§

D(1) = 6.0%((Z(3 -z(z);/(x(3)-x(2))—(z(2)~z(1))/
(X(2)=-X(1)N/(X(3)-X(1))

H = X(3) - X(2)

DO 250 I=3,NL1

HP = X(I+1) - x(x;

C(1) = HP / (H+HP

B(I) = 2.0

ACI) = 1.0 - ch)

g I a; 6.0%((2(1+1)-2(1))/HP-(Z(I)-Z(I-1))/H)/(HP+K)
CONTINUE

set boundary conditions

Eé%i = (x(z)—x(1))/(x(3)—x(2))

B(2) = —1 o c(2)

gggg = -A(%)*A(i /B(1) + ¢c(2)

c(Ny = x(nS-x(n—i))/(x(n—i)-x(n-z))
A§Ng = -1.0 - C(N)

B(N) = 1.0

D(XN) = (0.0, 0.0)

solve equations

11 =1

DO 300 I=1,NL2

I1 =1+ 1

I2 =1+ 2

AUGH = ABS (B(I))

IF (AUGH .LT. 1.0E-06) &GN TO 276
CONST = A(I1) / B(I)

BEIlg =B 11; - coxsrwchg

D(I1) = D(I1) - CONST=D(I

IF (1 NE. BL2) GO 10 500
DIN) 2 DONS - GONSabIT) 7 BeD)

GO TO 300

CONTINUE

SE:) = p(I) / (1)

D(I1) = D(I1) - B(I1)*D(I)
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326

350

378

400
99999

88888

888
999

ACI1)
0.0
D(gz) - A(I2)*D(I)

1
D(12)

A(I2)
IF (I .NE. NL2) GO TO 300
A(K) = C(N)

CONTINUE

DET = B(NLi)*B(N) - C{NL1)*A(N)

STORE = D
é N) = (B NLI)*D(N) D(NL1)*A(N)) / DET

D D(NL1) = (D(NL1)*B(N) - C(NL1)*STORE) / DET
P=0

DO 350 I=2,NL2

JI=N-1

IF EJI .EqQ. IP; GO TO 350

IF (JI .EQ. II) GO TO 325

D(II) = (D(31)-C(JI)*D(JI+1))/B(JI)

GO ‘{0 350

CONTINUE

)
(STORE - C(IP)+D(JI+1))/B(IP)
CONTINUE
D(1) = (D(1) - A(1)=D(3) - C(1)*D(2)) / B(1)
set up spline segments

CONTINUE

DO 400 I=1,NL1
T1 =1 +1
CELEMS(1,T)
CELEMS(2,1
CELEMS(3,I
CELEMS(4,I
CONTINUE
CONTINUE

RETURN
CONTINUE

STOP
FORMAT (’0 CPFIT-- X VALUES NOT ASCENDING’, 2E16.8)
FORMAT (’0 CPFIT~- NPTS EXCEEDS 100. ONLY 99 SEGMENTS RETURNED')

EKD

nanau
oNON

=
P

C DECK CPINTG

*E R A K ER * % *

* % %

SUBROUTINE CPINTG (SXA,SXR,SX,NPTS,SELEMS,AS,INTGS)

CPINTG CREATED FROM SPINTG
EVALUATES THE INTEGRAL OF A COMPLEX FUNCTION DEFINED BY
COMPLEY NON-PARAMETRIC SPLiNE SEGMENTS

INPUTS

XA = LOWER LIMIT OF INTEGRATION

XB = VUPPER LIMIT OF INTEGRATION

b 4 = ARRAY OF REAL INDEPENDENT VARIABLES

NPTS = NUMBER OF VALUES IN X-ARRAY

CELEMS = HON-PARAMETRIC SPLINE SEGMENTS GENERATED BY CPFIT

A = CONSTANT FOR SPECIFIC INTEGRAL TO BE EVALUATED
RETURKNS

INTG = INTEGRAL OF F(X) % EXP(II*AxX)

IF A =0.0, THEN INTG = INTEGRAL OF F(X)

IMPLICIT REAL*8(A-H,0-Z)

COMPLEX SELEMS,SZA,SZB,SSA,S5B,INTGS,CTEMP

REAL SXA,SXB, SX,AS

COMPLEX*16 CELEMS, INTG, I1I, CINTG SINTG, CISEG, SISEG, SEGINT,

. ZA, ZB, SA, SB, 21, Z2, Sl Sl ZBb, #CC, FPr, GQQ

DIHENSIDN X(255,CELEKS(4,25), SX(NPTS) SELEMS(4, NPTS)
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EXTERNAL EXP
DATA II / (0.D+0, 1.D+0) /

CINTG = (0.D+0, 0. D+0§
SINTG = {0.D+0, 0.D+0
CALL CPLVAL (SX, NPTS, SELEMS, SXA, SZA, SS4, IA)
CALL CPLVAL (SX, NPTS, SELEMS, SXB, SZB, SSB, IB)
XA=DBLE(SXA
XB= DBLEESXB
DO 5 1J=1,NPTS
X(31)= DBLE(sx(JJ))
DO 6 JI=1,
CTEMP= SELEMS(JI i
6 CELEMS(JI,J))=DCMPLX(DBLE(REAL(CTEMP)),DBLE(AIMAG(CTEMP)))
5 CONTINUE
ZA=DCHPLX§DBLEEREALESZA§g DBLEgAIMAGgSZA)))
ZB=DCMPLX (DBLE(REAL(SZB)),DBLE{AIMAG(SZB)))
SA=DCMPLXEDBLE§REAL§SSA;g DBLE%AIMAG(SSA)g
SB=DCMPLX (DBLE(REAL(SSB) ) ,DBLE(AIMAG(SSB)))
A =DBLE(AS)
A * A
A » A2
A * A3
0 I=IA,IB
GT ia) GO TO 100

x(I+1)
ZA
CELEMS(3,1)
SA
CELEMS(4,1)
GO TO 300
100 CONTINUE
IF (I .LT. IB) €O TO 200
x(1)
XB
CELEMS(1,I1)
ZB
CELEHS(Z,I)

GO TO 300
200 CONTINUE

HO

(]
m
Haunad A~y

Lo
9%
"

[
| 8]
oo

>4
(8]
nan
"
—~
("
+
vy
N’

m

IS
1T 0
a0
mm
e
mm
XX
(7 X7
~

300 conrlnus
XY = X2 - X1
IF (A -NE. 0. 0) GO TO 400
SEGINT = (Z24Z1) * XX / 2. =~ (S2451) * XX#%3 / 24.
CINTG = CINTG + SEGINT
GO TO 500

400 CONTINUE
ZAA (52 S1) / (XX = 8.)
ZBB 1/ 2.
Zce (zz—z1) / XX - (82 + 2.%31) * XX / 6.
AXX = A » XX
E =DSIN (AXX)
F =DCOS (AXX)
XX2

XX3 = XX * XX2

P = 23.*A2txx2 - 6.; / A4
Q = (A2¢XX3 - 6.%XX) / A3
AA1 *«P + E+Q + 6./A4

= F
AA2 = E
PP = (2.%XX) A2
= (
=F

AZ®XRZ - Z.} / A3
*PP + E#QQ

QR
BB1




BB2 = E%PP - F*QQ - 2./A3
XXA = XX / &

CC1 = (F~1.)/A2 + E*XXA
cc2 = E/A2 - F*XXA
DD1 = E/A

Db2 = (1.-F)/A

AX1 = A *» X1

VV =DCOS (AX1)
UU =DSIN (aX1)
PPP = EAA1*ZAA + BB1%ZBB + CC1%ZCC + DD1*21;

QQQ = (AA2+ZAA + BB2%ZBB + CC2#ZICC + DD2*21
SISEG = UU*PPP + VV*QQQ

CISEG = VV*PPP ~ UUxQQQ

CINTG = CINTG + CISEG

SINTG = SINTG + SISEG

500 CONTINUE
IRTG = CINTG + II«SINTG
INTGS=CMPLX(REAL(INTG) ,REAL(AIMAG(INTG)))

RETURN
END

C DECK CPLVAL
SUBROUTINE CPLVAL (X, NPTS, CELEMS, X0, 20, S0, IELM)

* CPLVAL CREATED FROM SPLVAL
* EVALUATES A COMPLEX NON-PARAMETRIC SPLINE
* INPUTS
* X = ARRAY OF REAL INDEPENDENT VARIABLES
* NPTS = NUMBER OF VALUES IN X-ARRAY
* CELEMS= COMPLEX SPLINE SEGMENTS GENERATED BY CPFIT
* X0 = X~VALUE AT WHICH SPLINE IS TO BE EVALUATED
* RETURNS
* z0 = F(X0) = Z-VALUF FVALUATED AT X0
* S0 = SECOND DERIVATIVE EVALUATED AT XC
* IELM = INDEX OF SPLINE SEGMENT CONTAINING XO
COMPLEX CELEMS, Z0, Z1, 22, S0, Si, S2
DIMENSION X(NPTS),CELEMS(4,NPTS)
COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
N = NPTS
IF (X0.GE.X(1) .AND. X0.LE.X(N)) GO TO 100
WRITE (IPRIN,989) XO
GO TO 99999
100 COHTINUE
DO 200 I=
IF (X0 GT x(I)) GD TO 200
GO TO 300

200 CONTINUE
300 CONTINUE

I=1I-1
XX = X(I+1) - X(I)
Xi = 30 - X(i)

X2 = X(I+1) - X0

XX6 = XX » XX / 6.0

Z1 = CELEMS(1,I)

72 = CELEMsgs.Ig

S1 = CELEMS(2,1

S2 = CELEMS(4,I)

20 = (S1 = X2#%3 + S2 » X1%%3) / (6.0 * XX) +
( (Z1 ~ S1+XX6) * X2 + (Z2 - S2«XX6) = X1 ) / XX
SU = (851 + X2 + 52 X1)/ X

IELK = I
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99999

899

C DECK

EE K 2 2K 2 X %

* 8

1000

1100
1200

1300
1400
1500

99999

C DECK

®

x
»
*
=

IN THE ARRAY CC.

RETURN
CONTINUE

STQP
FORMAT ('0 EXTRAPOLATION NOT ALLOWED. X0 =', E16.8)

END

CSOLVE
SUBROUTINE CSOLVE ( N, NDIM, UL, B, X, IP )

SOLUTION OF COMPLEX LINEAR SYSTEM, A*X =
INPUT.

N = ORDER OF MATRIX.
NDIN = DECLARED DIMENSION OF ARRAY UL.

UL = TRIANGULARIZED MATRIX ORTAINED FROM "DECOMP".

B = COMPLEX RIGHT HAND VECTOR.
IP = POVOT VECTOR OBTAINED FROM "DECOMP".
DO NOT USE SCLVE IF DECOMP HAS SET IP(N) = 0 .

OUTPUT. ..
X = COMPLEX SOLUTION VECTOR.

COMPLEX UL, B, X, T

INTEGER  NDIM, IP, I, K, KB, KM1, KP1, M, N, NMi
DIMENSION ULENDIH NDIM), B(NDIM), X(NDIM)
DIMENSION IP(NDIM}

DO 1000 ¥ = 1, XDIM
X(K) = B(K)

CONTINUVE

IF ( N .EQ. 1 ) GO TO 1500

1
-1
00 K = 1, NM1
K+ 1
(
M

-
"
M= nen

P(K
X0
xéx; =T
DO 1100
X(I) = X
CONTINUE

CONTINUE

DO 1400 KB = 1, M1

KM1 = N - KB

K = KM1 + 1

X(K) = X(K)/UL(K,K)

T = -X(X)

DD 1300 I = 1,

X(I) = x(I) + UL(I K)*T
CONTINUE

CONTINUE

CONTINUE

X(1) = X(1)/uL(1,1)
CONTINUE

RETURN
END

CUBCO2
SUBROUTINE CUBCD2 (SEG, ¢C)

+

)
(K)
I =KP1, X
() +

; UL(I,K)eT

CUBCG2 CREATED FROM CUBCO ( NAVSEC-NO72 ) - A ¥ REED JULY 1976

CONVERT CUBIC CURVE SEGMENT REPRESENTATION FROM ENDPOINT-TANGENT
FORM AS GIVEN IN THE ARRAY SEG TO CUBIC POLYNOMIAL COEFFICIENTS

SET POLYNOMIAL COEFFICIENTS FOR THE EVALUATION
OF' TANGENT VECTORS AND THE DX AND DY VALUES IN ARRAY CC.




INPUT
* SEG = ( X(1), Y(1), DX(1), DY(1), X(2), Y(2), DX(2), DY(2) )

RETURN
* CC = (AX,AY,BX,BY,CX,CY,DX,DY,3AX,3AY,2BX,2BY,X2-X1,Y2-Y1)

DIMENSION SEG{8), CC(14)

DO 1000 I = 1, 2
D SEG%I)
C = SEG(I+2)

DELTA = SEG(I+4) - D

A = SEG(I+6) + C - 2.0«DELTA
B=DELTA - A - C

CCEI) = A
CC(I+2) = B
CC(I+4) = C
CC(I+6) = D
CC(I+8) = 3.0=4
CC€I+10) = 2.0B
CC(I+12) = DELTA

CONTINUE

RETURN
END

DKWSLM
SUBROUTINE DKWSLM (KR,IC,IM,NPREDH,N,NDATA,DATA,INDXRL,INDXHD,
gEADgg,gDNG,LINEAR,SYHMET,SPINDX,TOINDX,IP,PRDB,NUMH.

{,ROLL

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR,ORGOPTN, GMNOM,KG,STATN(25) ,NSOFST(25),
NLEUF(QB)(HLFBTH(io,QS),UTRLNE(lO,QS),BLEWF(QS).TLEWF%25§,
AREALF (25} ,NPTLOC,PTNUMB(10) PTNAME, XPTLOC(10),YPTLRC(10),
ZPTLOCilog,NBB,FBNUMB(lO),FBNAME,XPTFBD(lO),YPTFBD(iO),
ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10),VKDES,FNDES,
STATNM,STATIS
CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10),STATNM(5) ,FBTYPE(3,10)
INTEGER QPTN MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
p) gENEHEéPTNUHB,ORGOPTN

A

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG.RANG,RLANG,S,NNMU,FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,HTMOD,NRANG,NKMU(8)

REAL VK(B),HU237,8).OHEGA(BO),SIGMA(lo) SIGWH(4),TMODAL(8),
RANG(8),RLANG(8),5(30,8) ,FRNUM(8),VFS(8)

COMNON /GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, ¥EBLA ,KPITCH,KROLL,KYAW,KYAWRL, AWP,VCB ,FBDX ,FBDY,
FBDZ ,NFREBD, XPT, YPT, ZPT, NPTS,LCB, GML  ASTAT, BSTAT, TITLE, MASS,
DISPLM,IPITCH, IROLL . TYAW,IYAWRL , CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX | WSURF, GIRTH, FBDZV .DBLWL, TLCB
INTEGER NSTATN,NOFSET(25) .NFREED,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,28),2(10,25) ,FBDZV(8,10),LPP,BEAM ,DBLWL,TLCB,
DRAFT, LCF,VCG, GM,DELGM , NEBLA .KPITCH, KROLL KYAW ,KYAWRL,AWP,VCB,
FBDX{10),FBDY (10} ,FBDZ{10),XPT(30),YPT(10,2PT{10),LCB,GML,
ASTAT(25 ,BSTAT(26) ,MASS ,DISPLM, TPITCH, IROLL, IYAW,

IYAVRL, CHEAVE, CPITCH,CHEAPI,CROLL , AREAMX , WSURF , GIRTH (265)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRNIDX LSVIDX
REAL PFIDX(235),RMIDX{183),SVIDX(3)

COMMOK /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

LNTEGER SYSFiL,FOTFiL,COFT
SCRFIL,RPLFIL,LRAFIL,ORGFIL,RA
SPTFIL,LACFIL,LAEFIL
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COMMON /PHYSCO/ I1,TPI,PI1,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,RHOS,RHOF, GNUS GNUF FTMLTR PUNITS REYSCL

COMPLEX 11

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG, VKMETR, METRVK,GRAV,RHO,GNU,RHOS,
1 RHOF, GNUS GNUF FTMETR

INTEGER HEADNG
REAL NUMH,NHMAX,NHMIN

LOGICAL LINEAR,SYMMET

CHARACTER*1 BLANK

CHARACTER#*2 AC(2),AT,AVK

CHARACTER#3 FBT(3},PT(10)

CHARACTER*4 ACOND(3,2),METER,MET,FT,BS,SURIT

CHARACTER*110 PARS,SEA

DIMENSION RM(8,24) RV(8,24),ROLL(13,64,4) ,DATA(432),INDXRL(25),
Inoxﬂngﬁs) HEADNG (26) , HDNG(24 ), SPINDX(9),
TOINDX{9),PROB(25,8,85, NUMK(25.8,8) ,ELM(4,8)

DIMENSION PRB(13), NHR(13)

EXTERNAL EXP

[ SRS

DATA FBT/'SLM',’E G'.’SBH /
DATA PT /'P1’,°P2','P3’,°'P4’,'P5’,'P6’,'PT’,’P8!,'P9’ ,'P10"/
DATA METER, MET,FT /'METE' "M, ', FT,'/

DATA BLANK /° '/
DATA AC /’LC’,?8C/
DATA ACOND /’LONG G',’CRES’,'TED ', ’'SHOR','TCRE’,’STED'/

IF (FBCODE(IP) .EQ. 1) WRITE (PARS,3030) FBT(1),PT(IP),
XPTFBD(IP),YPTFBD(IP),ZPTFBD(IP),RDOT(IP)

FORMAT (2A3,12X,30HSLAMMING IN NUMBEK PER HOUR AT,4X,SHXFP =
F6.2,3X,5HYCL =.F7.2,3X,5HZBL =,F7.2,5X,6HRDOT =,F6. 2;

IF (FRCODE(IP) "EQ. 2) WRITE (PARS,3040) FBT(2),PT(IP
XPTFBD(IF),YPTFBD(IP),ZPTFBD(IP)

FORMAT (243 12X,31HEMERGENCE IN NUMBER PER HOUR AT,4X,5HXFP =
F6.2,3X,BHYCL =.F7.2,3X,5HZBL =,F7.2, 16X

IF (FBCODE(IP) .EQ. 3) WRITE (PARS, 3050) FBT(3) PT(IP),
XPTFBD(I?),YPTFBD(IP),ZPTFBD(IP)

FORMAT (2A3,12X,33HSUBMERGENCE IN NUMBER PER HOUR AT,4X,BHXFP =
F6.2,3X,BRYCL =.FT.2,3X,5H2BL =,F7.2,14X)

NSPIND = NVK + 1

NTOIND = NTMGD + 1

PRIDIR = 90.

SECDIR = 0.

JR = KR - 1

DO 300 IS=1,NSIGWH

CON = SICWH{IS)sSTATIS

K=0

DO 200 ITO=1,NTMOD

DO 100 IV=1,KVK

K=K+ 1

SWHMAX = .202%TMODAL(ITO)**2

IF €PUNITS(1; JEQ. METER) SWHMAX = SWHMAX*FTMETR

IF (SIGWH(IS) .GT. SWHMAX) GO TO 100

3030

3040

3050

[SEEN SIS S S I S

* relative motion

CALL FETCE (JR,IV,ITO,DATA,RMIDX,SPINDX,TOINDX,NDATA,LRMIDX,
2 NVK,NTMOD,RMSFIL)

L = 2¢«KPREDH

DO 10 IA=1,N

DO 10 IH=1,NPREDH

IF (IC .EQ. 1) TEMP

IF (IC .EQ. 2) TEMP

L=L+2

RM{IA,IH) = TEMP*CON
10 CONTINUE

DATA(L+1)
DATA(L+2)

nn

* relative velocity
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*®

2 NVK,NTMOD,RMSFIL)

15

20

30

40

50

60

70

80
100

1. = 2«NPREDH
DO i5 IA=1,N
DO 15 IH=1,NPREDH

IF EIC .EQ. lg TEMP = DATA§L+1§
IF (IC .EQ. 2) TEMP = DATA(L+2
L=1L+2

RV(IA,IH) = TEMP*CON

CONTINUE

NHEAD = 24

N1 = NHEAD + 13

DO 80 IK=1,N1

IF (IH .GT. NPREDH) GO TO 70

LH = INDXHD(IH)

IF (.NOT. LINEAR) GO TO 20

RELMOT = RHgl,IH)

RELVEL = RV(1,6IH)

GO TO 50

KH = INDXRL(IH)

RLCALC = ROLL(KH,X,IS)

IF (RLCALC .GE. RLANG(1)) GO TO 30
RELMOT = RHEl,IH

RELVEL = RV(1,IH

GO TO 50

IF (RLCALC .LE. RLANG(NRANG)) GO TO 40
RELMOT = RM(NRANG,IH)

RELVEL = RV(NRANG,IH)

GO TD 60

CALL SPFIT (RLANG,RM(1,IH),ELM,NRANG)
CALL SPLVAL (RLANG,NRANG,ELM,RLCALC,RELMOT,DUM,IELM)
CALL SPFIT (RLANG,RV(1,IH),ELM,NRANG)
CALL SPLVAL (RLANG,NRANG,ELM,RLCALC,RELVEL,DUM,IELM)
IF (FBCODE(IP) .GT. 1) GO TO 60

slamming

T = FBDZV(IV,IF)

ARG = (STATIS=T/RELMOT)*#2 / 2

PROBI = 0.

IF (ARG .LE. BO.) PROBI = EXP(-ARG)
ARG = (STATIS*RDOT(IP)/RELVEL)*%*2 / 2
PROBV = 0.

IF (ARG .LE. 50.) PROBV = EXP(-ARG)
PROBS = PROBI*PROBV

NUMSLM = 3600/(2+PI) * (RELVEL/RELMOT) = PROBS
PROBELH,ITO,Iv; = PROBS
NUMH(LH,ITO,IV) = NUMSLM

GO TO 80

emergence and submergence

F = FBDZV(IV,IP)

ARG = (STATIS*F/RELMOT)%*2 / 2
PROBE = 0.

IF (ARG .LE. 60.) PROBE = EXP(-ARG)

NUMEMG = 3600/(2¢PI) * (LELVEL/RELMCT) * PROBE
PROBSLH.ITO.IVZ PROBE

NUMH(LHE,ITO,IV) = NUMENG

GO TO 80

JH = INDXRL(IH;
PROBEIH,ITO,IV
NUMH(IH,1TO,IV)
CONTINUE
CONTINUE

IF (SIGWH(IS) .GT. SWEMAX) GO TO 200
NHMAX = NUMH(1,1TO,1)

NHMIN = NBMAX

DO 110 IV=1,NVK

DO 110 TH=1,KHEAD

TEKP = NUMB(IH,ITO,IV)

IF (TEMP .LT. NHMIN) NHMIK = TEMP

PROB(JH,ITO,IV)
NUMB(JH,ITO,IV)

[[ 1]

CALL FETCH (KR,IV,ITO,DATA,RMIDX,SPINDX,TOINDX, NDATA , LRMIDX,



IF (TEMP .GT. NEMAX) NBMAX = TEMP
110 CONTINUE )
ISIGWH = SIGWH(IS)*100
IF (ISIGWH .GE. 1000) WRITE éas,sooag 1S1GWH
IF (ISIGWH .LT. 1000) WRITE (BS,3002) ISIGWH
IF EISIGUH LT, 100; WRITE éas,aooa) ISIGWH
IF (ISIGWH .LT. 10) WRITE (BS,3004) ISIGWH
3001 FORMAT (14)
3002 FORMAT (1HO,I3)
3003 TFORMAT E“HOO LI2)
3004 FORMAT (3HO000,I1)
3000 FORMAT EIHO L11)
3010 FORMAT (12)
ITMODL = TMODAL(ITO) + .5
IF EITHODL .LT. 10; WRITE §A7,3ooog ITMODL
IF (ITMODL .GE. 10) WRITE (AT,3010) ITMODL
SUNIT = MET
IF (PUNITS(1) .NE. METER) SUNIT = FT
WRITE (SEA,3020) BS,AT,AC(IC),SIGWH(IS),SUNIT,TMODAL(ITO),
2 (ACOND(I.IC),I=1,3).(STATNM(I),I=1.3)

3020 FORMAT (2HBR,A4,2A2,328 BRETSCHNEIDER SEAUAY - SIGWH =,F6.2,44,
10H TMODAL = FG TH SEC, .3A4,4X,3A4,7X)

" URITE EsPTFIL 5022% PARS, SEA

v WRITE (SPTFIL.5026) NHMIN,NHMAX

£022 FORMAT EA110)
5026 FORMAT (1P2E15.4) .

» WRITE (SPDFIiL) ((NUMH(IK,ITO,IV),IV=1,NVK),IR=1,NHEAD)
200 CONTINUE

* print number cf occurrences in 1 hour for slamming, emergence,
* and submergence

DO 250 IPAGE=1,2
IF (IPAGE.EQ.2 .AND. svnnzr) GO TO 250
WRITE (IPRIN,1000) TIT
1000 FORMAT (iHR1,22X%,20a4)
IF 21c \EQ. 1) WRITE 1pnxn,:o1o;
IF (IC .EQ. 2) WRITE zIPRIN 1020
1010 FORMAT (/58X ,11HLONGCRESTED)
1020 FORMAT k/sax 12HSHORTCRESTED)
IF (PUNITS(1) .NE. METER) WRITE (IPRIN,1030) SIGWH(IS
1030 FORMAT (45X,25HSIGNIFICANT WAVE HEIGHT =,F6.2,5H FEET
IF (PUNITS(1) .EQ. METER) WRITE (IPRIN,1031) SIGWH(IS
1031 FORMAT (45X,25HSIGNIFICANT WAVE HEIGHT =,F6.2,7H METERS)
WRITE 21pnxn ,1032) (FBNAME(I,IP),1=1,5),XPTFBD(IP),YPTFBD(IP),
2 ZPTFBD(IP)
1032 FORMAT (/33X,5A4,3X, suxrr ,F6.2,2X,5HYCL =,F7.2,2X,6HZBL =,F7.2)
IF (FBCODE(IF) .GT.'1) GO TO 120
WRITE (IPRIN,1033)
1033 FORMAT (/68X ,BHSLAMMING)
IF (PURITS(1) .EQ. METER) WRITE (IPRIN,1034) RDOT(IP)
1034 FORMAT (43X,20HTHRESHOLD VELOCITY =,Fé.2,11H METERS/SEC)
IF (PUNITS(1) .NE. METER) WRITE (IPRIN,1035) noov(xp;
1035 FORMAT (43X,20HTHRESHOLD VELOCITY =,F6.2,8H FEET/SEC
120 IF (FBCODE(IP) .EQ. 2) WRITE (IPRIN.1036)
1036 FORMAT (/58X ,9HEMERGENCE)
IF (FBCODE(IP) .EQ. 3) WRITE (IPRIN,1037)
1037 FORNAT (/58X ,11HSUBMERGENCE)
WRITE (IPRIN,1040) ,
1040 FORMAT (/43X ,45HPROBABILITYX100 / NO. OF OCCURRENCES PER HOUR)
IF (IPAGE .EQ. 2) GO TO 225

- starboard headings

WRITE (IPRIN,1042) (HEADNG(IH),IH=1,13)

1042 FORMAT (/58X,20HSHIP HEADING ANGLE IN DEGREES/4X,1HV,2X,2HT0,7X,

2 4HHEAD,47X,0HSTED BEAM,46X,6HFOLLOW/10X,13(6X,I3})
DO 220 'IV=1,NVK
IVK = VK(IV) + .5001
WRITE (AVK,1046) IVK

1045 FUKMAT (12)
WRITE (IPRIN 1060)




1050 TFORMAT (1H )
DN 220 ITO=i NTMOD
SWHMAX = .202¢TMODAL(ITO)*+2
IF (PUNITS(1) .EQ. METER) SWHMAX = SWHMAX+«FTMETR
IF (SIGWH(IS) .GT. SWHMAX) GO TO 220
IMP = TMODAL(ITO) + .60O1
DO 210 IH=1,12
PRE(IH) = PROB(IH,ITC,IV)*100
NHR(IH) = NUMH(IH,ITO,IV)
210 CONTINUE
WRITE (IPRIN,1052) AVK,IMP,(PRB(IH),NHR(IH),6TH=1,13)
1052 FORMAT (3X,A?2,2X,12,3X,33(F5.1,1H/,13))
AVK = BLANK
CONTINUE
GO TO 250

* port headings

225 WRITE (IPRIN,1043) (HEADNG(IH),IH=14,26)
1043 FORMAT (/58X,20HSHIP HEADING ANGLE IN DEGREES/4X,1KV,2X,2HT0,TX,
2 4HHEAD,47X,9HPCRT BEAM,46X,6HFOLLOW/10X,13(6X,13})
DO 240 IV=1,NVK
IVK = VE(IVS + .5001%
WRITE (AVK,1045) IVK
WRITE (IPRIN,1050)
DO 240 1TO=1.NTMOD
SWHMAX = .202¢TMODAL(ITO)#*2
1F gpuuxrs(:g .EQ. METER) SWHMAX = SWHMAX*FTMETR

N IR S N R TR E =
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IF (SIGWH(IS) .GT. SWHMAX) GO TO 240
IKP = TMODAL(ITO) + .5001
LE = 26
DO 230 IH=1,13
LH = LE - 1
pnagla; = PROBELH.ITO,Iv;‘ioo
NHR{IH) = NUMH(LH,ITO,IV
230 CONTINUE ‘
WRITE (IPRIN,1052) AVK,IMP,(PRB(IH),NHR(IR),IH=1,13)
AVK = BLANK

240 CONTINUE
250 CONTINUE
300 COXNTINUE

RETURN
END

C DECK EDMKSP
FUNCTION EDMKSP (WE,LPP,V,EMD)

REAL LPP
EDMKSP = EMD/(1.+62E.¢(V/(WE*LPP))*s2)

RETURN
END

C DECK ELTIME - computes elapsed time
SUBROUTINE ELTIME (TS,ES)

COMMON /Y0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMODN /SMPSYS/ F1S,AS,S15,50S,SDS,HALOS,DEV,FRN,SHPPS,SMPIS,

W R

2 SMPOS,SMPDS,SHPTYPS,SHIPS,VARS,CYCLS,TITLES,OPTION,LSIS,LSOS,
2 LSDS,LHALOS ,LDEV,LPRN,LSMPPS,LSMP1S,LSMPOS, LSMPDS ,LSHPTYFS,
2 LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER®*0C TIC,0IC,E0S,SDE, TITLES

CHARACTER*20 RALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SRPTYPS
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CHARACTEFR. SHIPS#6,VARS*2,CYCLS*2
INTEGER*2 OPTION

CHARACTER*20 TS,ES

AS = '(12,1X,I2,1X,F5.2)"
READ grs,As) IH,IM,BSEC
READ (ES,AS) JH,JM,ESEC

IF (ESEC .GE. BSEG) GO TO 10
ESEC = ESEC + 6€0.

JM = JM - 1

10 IF (JM .GE. IM) GO TO 20

IJM = JM + 60.

JE = JH - 1

20 IF (JH.LT.IE) JH=JH+24

KH=JH-IH
KM=JH-IM
DELSEC=ESEC-BSEC
KS=DELSEC+.5

AS = '(//29%, "ELAPSED TIME'"/16%,39("=")/"/

2 117X, 138," Hours" ,2X,1I3, " Minutes",2X,I3," Seconda")’
URITE g* ,AS) KH, KH KS
WRITE (TEXFIL, AS) Kﬂ ,KM,KS

RETURN
END

C DECK EQMOTN

SUBROUTINE EQMOTN

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKWD(2),BKSTN(10,2) ,BKHB(10,2),BKLNTH, BKWDTH,
2 BKWL{10.2) ,BKAN(10,2),NSKSET, SKTMAG(2) ,SKFLS(2) .SKALS(2),
2 sxAusE g ,SKHB(2) SKPLuLé g SKALWL§ 3 nguungg  NRDSET,RDIMAG(2)
2 RDRFS(2),RDRAS(2),RDRHB(2) .RDRFWL(2)  RDRAWL RDTFS(2) ,RDTAS(Z
2 RDTHR(2),RDTFWL(2),RDTAWL(2) ,NSBSET,SBIMAG(2) ,SOBRFS(2) .SOBRAS(
2,SORRHB(2},SOBRFW(2}, SOBRAW(2) ,SIBRFS(2),SIBRAS(2),SIBRHR(2),
2 sxsané ) ,SIBRAN(2), 'SBTFS(2),SBTAS(2), SETHE(2), SETFWL(2),
2 SBTAWL(2',NFNSET,FNIMAG(2) ,FRRFS(2),FNRAS(2),
2 FNREB(2) ,FNRFWL(2),FNRAWL(2) ,FNTFS(2), FNTAS(2) FNTHB(2),
2 FNTFWL(2},FNTAWL(2) ,NEXPRD ,ENRDO(8) ,ENRDS(8)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
2 IMMIN,IMMAYX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /DATIK®/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
2 LRAOPR,ADRPR, ORFOPTN,GHHDM KG STATN(25) NSOFST(25),
2 NLEWF (25) HLFBTH(lO 28) UTRLNE(iO 25), BLEHF(25) TLEWF§25)
2 AREALF 255 NPTLOC PTNUHB(iO) PTNAME, XPTLOC(iO) YPTLOC(10)
2 ZPTLLC(10), "NBB FBNUHB(lO) FBNAME XPTFBD(lO) YPTFBD(IO).
2 ZPTFED 10;,FBCODE\10) FBTYPE RDOT(IO) VKDES ,FNDES,
2 STATHEM,STATIS
CHARAC, FR*4 PTNAME(8B,10) ,FBNAME(B,10) ,STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR ,RAOPR ,ADRPR,RLDMPR,FBCODE,
2 ggﬂgﬂgéPTNUHB,ORGDPTH
A

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG.RANG,RLANG,S,NNMU,FRNUM, VFS

IETEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH, NTMOD, NRANG, NNMU(8)

REAL VE(8), nuga7 ,8) ,OMEGA(21) | "SIGMA(10),SIGWH(4) . TMODAL(S),
2 RANG(8),RLANG(s).S(30,8) ,FRNUM(8),VFS(8}

COMMOR /FINCON/ IACTFN,IFCLCS,FGAIN(8),FK(3),FA(3),FB(3),
2 Fulls(8,2)

COMMON /GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,

50

i




1 VCG,GM,DELGH,NEBLA,KPITCH,KR{'LL ,KYAW KYAWRL, AWP VCB,FBDX,FBDY,
2 FBDZ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML, ASTAT,PSTAT, TITLE,MASS,

2 DISPLM,IPITCH,IROLL,IYAW,IYAWRL ,CHERVE,CPITCH,CHEAPI,CROLL,
2 AREAMX ,WSURF,GIRTH,FBDZV,DBLVL,TLCB
INTEGER NSTATN,NOFSET(25),NFREBD,KPTS
CHARACTER*4 TITLE(20)
REAL X(25),Y(10,25),2(10,25) ,FBDZV(8,10),LPP,BEAM,DBLVL,TLCB,
DRAFT,LCF VCG GM DELGM, NERLA, kPITCH KRDIL hYAw KYAWRL, AWP, Vfﬂ

FBDX(iO) FBDY(105 FBDZ(iO) XPT(10) \PT\IO) ZPT(IO) LCB GM..
ASTAT(QES BSTAT(25) MASS,DISPLM,IPTTCH, IROLL, TYAW,
IYAHRL,CHEAVE CPITCH CHEAPI CROLL AREAMX USURF GIRTH(25)

COMMON /HULL/ A26

. COMMON /I0/ SYSFIL,POTFIL,CCFFIL,L.COFIL,XCARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,R40FIL,RMSFIL,SEVFIL,SPDFIL,

SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCGLFIL,ICARD, TEXFIL,IPRIN,

SCRFIL,HPLFIL,LRAFIL,ORGFIL,RACFIL ,RMSF1L,SEVFIL,SPDFIL,

SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIQOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS, RHOF ,GNUS, GNUF ,FTMETR ,PUNITS ,REYSCL

COMPLEX I

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VEMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS,GNUF ,FTMETR

COMMON /RLDBK/ PSUR(28),BMK(25) ,DK(25),CAK(25) ,HQ,HSPAN,HMNCHD,
HAREA ,HXCP,HYCP,HZCP, HGAMMA, HYHAT HEAR,HLCS, RO(2) RSPAN(?)
RMNCHD(2) RAREA(2) RXCP(Q) RYCP( 5 RZCP(Q) RGAHVA(?) RYHAT(2)
REAR(2) ,RLCS(2) SQ(Q) SSPAN(Z) SMNCHD(Q) SAREA(2) SXCP(2),
SYLP(2)§SZCP(”) %GAHHA(2) SYHAT(2) SEAR(2) SLCS(25 BQ(2),

[ NN I V] )
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BSPAN(2) ,BMNCHD(2), BAREA(2) ,BXCP (25 ,BYCP(2}  BZCP (2}, BGAMMA(2),
BYHAT(2) .BEAR(2),BLCS(2) ,FQ(2),FSPAN(2) ,FMNCHD(2) ,FAREA(2),
FXCP(2),FYCP(2) ,FZCP(2) .FGANMA(2), FYHAT(2) FEAR(2) FLCS(2),
PQ(2,2) ,PSPAN(2,2) ,PMNCHD(2,2) ,PAREA(2,2) ,PXCP(2,2) ,PYCF(2.2),
PZCP(2,2),PGAMMA(2.2) ,PYRAT(2,2),PEAR(2,2},PLCS (2,25,

STADMP (109 ,SHPDMP(10,8) ,ENCON,WPKI,TPHI .WMELM(4, 95 SFELM (4,9, 8)
REELM(4,9,8) ,PEELM(4.9,8) ,FEEL¥(4,9,8) ,HEELM(4,9,8) , BEELM(4, 9,87,
ENWM,ENSF(8,8) ,ENRE(8) ,ENPE(8) ,ENFE(8) .ENHE(8) ,ENBE(8),

ENEMVES eg ENRLEB) JENPL.(8), ENFLEB) ENHL(S) ENSL(8), ENBL(B)
ENSHP(8,8) ,RELM(4,9),ITS(25) ,RD(25} ,EDDY &, 25),RGB(25)

REAL RDBLK(2692)

EQUIVALENCE (PSUR(1),RDBLK(1))

COMMON /SMPSYS/ FIS,AS,SIS,SG.,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS, SMPDS, SEPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LBALOS,LDEV,L.PRN,LSMPPS,LSHPIS,LSMI0S ,LSMPDS,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER#*160 AS

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER#20 BALOS,DEV,PRN,SMPPS,SMP1S,SMPUS,SHPDS, SHPTYPS
CEARACTER SHIPS#6,VARS#2,CYCLS*2

INTEGER*2 OPTION

COMMON /STATE/ LAT,VRT,LDADS, ADDRES,SALT,HEAD,EXRULL,BKEEL
LOGICAL LAT,VRT,LOADS, ADDRES, SALT,READ,EXLOLL,BKEEL

COMMOX /TELEM/ TELEM
COMPLEX TELEM(4,¢,10)

COMPLEX TV%B 3; ,TL(3,3),EXCV(3),EXCL(3) ,HIV(3,30) ,RIL(3,30),
2 H7(30),TLG(3,3) EXCLG(3),MOTV(3,30),MOTLG(3),TLGC(3,3),

2 EXCLGC(3),MOTL(3,30,8),UL(3,3)

COMPLEX ZERO,TAF(3),CTEMP

DIMENSION T44T(8)

CHARACTER*4 METER

REAL OMEGAE(30)

INTEGER IP(3)

DATA METER,EPS /'METE’,0.001/
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L 3

solve equations of motion

ZERO = (0.,0.)

10

20
30

FIS = SDS(1:LSDS)//’.SCR!?

OPEN 2UNIT=SCRFIL,FILE=FIS,FORM:’UNFORMATTED’,STATUS='UNKNDWN’)
READ (SCRFIL) RDBLK

CLOSE (UNIT=SCRFIL)

FIS = SDS(1:LSDS)//’ .COF?
OPEN §UNIT=CUFFIL,FILE=FIS,FORM=’UNFORMATTED',STATUS=’UNKNOWN’)
READ (COFFIL) TELEM

FIS = SDS(1:LSDS)//'.ORG!?
OPEN (UNIT=0ORGFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS='UNKNOWN')

FIS = SDS(1:L5D3)//’.LAC’
OPEN (UNIT=LACFIL,FILE=FIS, FORM='UNFORMATTED’, STATUS='UNKNOWN’)

FIS = SDS(1:LSDS)//?.LAE?
OPEN (UNIT=LAEFIL,FILE=FIS, FORM='UNFORMATTED’, STATU3='UNKNOWN’)

FACT = FTMETR

I¥ (PUNITS(1) .NE. METER) FACT = 1
NMU = 13

VKINC = VK(2) - VK(1)

WRITE (ORGFIL) TITLE,NVK,NMU,NOMEGA,OMEGA,NRANG,RLANG,VRT,LAT,
ADDRES,LPP,BEAM,DRAFT,DISPLM,GM,DELGM,KG,KROLL,LCB, GRAV,RHO,
VKDES , VKINC,DBLWL

DO 300 IV=1,NVK
V = VFS(IV)

FRNO = FRNUM(IV)
NMU = NNMU(IV)

DO 200 IH=1,NMU
HDNG = MU(IH,IV)
SIKNMU = SINﬁHDNG;

COSMU = COS(HDNG
HDNG = HDNG*RADDEG
ICLIP = 0

IF (ABS(HDNG-EPS) .LE. 90.) ICLIP = 1

§§C§§CLIP .EQ. 1) CALL LIMIT (XLIM,YLIM,PSILIK,HDNG,FRNO,DEGRAD,
DO 50 IW = 1 ,NOMEGA

READ (COFFILS OHEGAEiIHg.TV,TL,EXCV,EXCL,(HJV(I,IH),I=1.3).
(HJL(I,1IW),I=1,3) ,H7(IV

WE = OMEGAE(IW

WE2 = WE+WE

A22 = REAL(TL{i,1))/(-VE2
B22 = AIHAGzTLgi,ig /WE
A26V = REAL(TL(1,3))/(-VWE2)
A26 = A26V - (V/WE2)*B22

CALL FINTSP 20MEGAE€Iwg)
CALL INERST (OMEGAE(IW),TV,TL)

IF (.NOT. VRT) GO TO 10

CALL SOLVE (3,TV,EXCV,MOTV(1,IW),UL,IP,IPRIN)

IF (ICLIP.EQ.1 .AND. OMEGAE(IW).LT.0.20)

CALL CLIP (XLIM,MOTV(1,IW),MOTV(1,IV))

IF s.nor. LAT) GO TO 50

IF (HDNG.GT.EPS .AND. ABS(HDNG-180.).GT.EPS) GO TO 30

DO 20 J=1,3

DO 20 IA=1,NRANG

MOTL(J,IW,IA) = (0.0,0.0)

CONTINUE

GO TO 60

CALL TRNLAT €VCG,TL,EXCL TLG,EXCLG)

CALL)RDEVAL IV,OMEGA(IW),OMEGAE(IW) ,NRANG,TLG,EXCLG,TLGC,EXCLGC,
T44T

IF (IACTFN .EQ. 0) GO TO 34
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* add active fin ceoefficients

OMGE = OMEGAE(IW)
OMGE2 = OMGE*QOMGE
CALL ACTFIN (IV,ZERO,V,OMGE,QMGE2,TAF)
DO 32 I=1,3
TLGC(I,2) = TLGC(I,2) + FGAIN(IV)*TAF(I)
32 CONTINUE
34 CTEMP = TLGC(2,2)

IF (IW.EG.1) WRITE (LAEFIL) VK(IV),HDNG
WRITE (LAEFIL) EXCLGC

IF (IW.EQ.1) WRITE (LAEFIL,1170) VK(IV),HDNG
WRITE (LAEFIL,1180) EXCLGC

1170  FORMAT(SF8.3)

1180 FORMAT(1P6E13.4)

IF (IH.NE.7) GO TO 43

IF (IW.EQ.1) WRITE (LACFIL) VK(IV)
WRITE (LACFIL) OMEGA(IVW), OMEGAE (IW)
WRITE (LACFIL) T44T
DO 37 J=1,3

37 MWRITE gLACFIL; (TLGC(I,J),I=1,3)
WRITE (LACFIL) EXCLGC

43 CONTINUE

IF (IW.EQ.1) WRITE (LACFIL,1170) VK(IV)
WRITE (LACFIL,1170) OMEGA(IH),OMEGAE(IWS
¥RITE (LACFIL 1180) T447
DO 37 J=1,3

37 WRITE (LACFIL 1180% (TLGC(I,J),I=1,3)
WRITE (LACFIL,1180) EXCLGC

43 CONTINUE

E R 2 2 4

HDNG,RLANG

HDNG,RLANG

LR 2E B B B B

*

add viscous/bilgekeel eddy damping

DO 40 IA=1,NRANG
TLGC(2,2) = CTEMP + II*T44T(IA)
CALL SOLVE (3,TLGC,EXCLGC,MOTLG,UL,IP,IPRIN)

¥ (IH.EQ.7) WRITE (LACFIL) MOTLG
* IF (IH.EQ.7) WAITE (LACFIL,1180) MOTLG

CALL RVSLAT (VCG,MOTLG, HDTL(i IW,I4))
IF §ICLIP JEQ. 5 co TD
IF OHEGAE(IH) 0.20) GD TO 40
CALL CLIP ngxu HOTL(i IW,TA) MOTL(1,IW,1IA))
CALL CLIP (PSILIM,MOTL{3,IV,IA).MOTL{3,IW.IA))
40 CUNTINUE
60 CONTINUE

WRITE (ORGFIL) VK(IV),HDNG,OMEGAE
Ir VRT; WRITE 20RGFIL MOTV
IF (LAT) WRITE (ORGFIL) MOTL

ADDRES) WRITE (ORGFIL) HJIV,HJL,H7
200 CONTINUE
300 CONTINUE

CLOSE gUNIT=COFFIL;
CLOSE (UNIT=ORGFIL
CLOSE ﬁUNIT:LACFILg
CLOSE (UNIT=LAEFIL

RETURN
END

C DECK EXFOR

SUBROUTIRE EAFCR (OMDGA,ONEGAE,FXV,FXL HIV HIL A7 F3 H3)

* calculates exciting forces and corresponding loads data
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COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,VTSI,
IMMIN, IMMAX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX K IMDEL,LMIN,LMAX

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA ,KPITCH, KROLL ,KYAW,KYAWRL., AWP ,VCB, FEDX ,FBDY,
FBDZ NFREBD,XPT,YPT, ZPT, NPTS ,LCB, GML . ASTAT, BSTAT, TITLE, MASS,
DISPLM,TPITCH, IROLL, IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI, CROLL,
AREAMX, WSURF, GIRTH, FBDZV ,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*@ TITLE(20)

REAL X(25),Y(10,28),2(10,25) ,FBDZV(8,1C) ,LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM , NEBLA ,KPITCH,KROLL ,KYAW ,KYAWRL, AWP , VCB,
FBDX(10) ,FBDY(10},FBDZ(10), XPT(10),YPT(10},ZPT(10),LCB,GHL,
ASTAT(25) ,BSTAT(25) ,MASS,DISPLM,IPITCH, IROLL, IVAV,

IYAWRL, CHEAVE, CPITCH,CHEAPI, CROLL, AREAMX, WSURF, GIRTH(25)

COMMON /PELEM/ PELEM
COMPLEX PELEM(4,1000)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS ,RHOF, GNUS, GNUF ,FTMETR ,PUNITS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADLEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS,GNUF ,FTMETR

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS, ADDRES,SALT,HEAD,XROLL,BKEEL

COMMON /WGHTS/ WTDL,NORM
REAL WTDL(10,25),NORM(4,10,25)

REAL NORM2,NURM3

COMPLEX TEMP

INTEGER PSTORE

COMPLEX CIV(25,3),CIL(25,3),ELEMS(4,25)

COMPLEX CT(3)

COMPLEX HTV(25,3),HTL(25,3),HT7(25),HT(3),HT3, HT2
COMPLEX PHI2D(4),FXV(3),FXL(3),HJV(3),HJL(3),H7
COMPLEX CEP,F3(26),H3(25),TF3,TH3

EXTERNAL EXP

TEST=0.006*TPI1/LPP

W = OMEGA

WN = WxW/GRAV

ARGLT = ~ WN*COSMU

IF (ABS(ARGLI) .LE. TEST) ARGLI = 0.
PSTORE=1

DO 1 K=1,KSTATN
NNODE=NOFSET(K)

DO 10 I=1,3
CILEK.I;=€0.0,0.0;
CIV(K,1)=(0.0,0.0

IF E.NOT. ADDRES) GO TO 100

HTV(K,X)=(0.,0.)
HTL(K,I)=(0.,0.)

CONTINUE

CONTINUE

IF (.NOT. LOADS) GO TO 210
F32K§=§0.,0.

H3(K)=(0.,0.

CONTINUE

IF (ADDRES) HT7(X)=(0.,0.)
IF (NNODE.LT.2) GO TO 1
DO 2 J=1,NNODE
EV2=EYP(UN«Z(]1 X))

DO © IM=IMMIN,IMMAX,IMDEL
TEMP=(0.0,0.0)




220

90

30

DO 19 I-=1,

TEMP= TEMP+WTSI(I)*PELEM(I PSTORE)
CONTINUE

PSTORE=PSTORE+1

PHI2D(IM)=TEMP

CONTINUE

ARG=HN*Y§J,K)*SINMU

CARG=COS(ARG)

SARG=SIN(ARG)

NORM2=NORM(2,J, Kg

NORM3=NORM(3,J,K

IF (.NOT. VET) GO TO 3
TOD=NORM3*CARG-NORM2*SINMU*SARG
CT(1)=EKZ*(GRAV#NORM(1,J,K)*CARG+TI*W*TOD*PHI2D(1))
CT(2)=EKZ*(GRAV*NORM3*CARG+II*WxTOD*PHI2D(3))

IF (.NOT. LOADS) GO TO 220

TF3=EKZ*NORM3*CARG

TH3=EKZ*II*TOD*PHI2D(3)

F3(K)=F3(K)+WTDL(J,K)*TF3
H3(K)=H3(K)+WIDL(J,K)*TH3

CONTINUE

IF (.NOT. ADDRES) GO TO 90

HT3=-WN*TUD*PHI2D(3)
HT(1)=(II*W*NORM(1,J,K)*CARG-WN*TOD4PHI2D(1))*EKZ
HT22;=(II*V*NORH3*CARG+HT3)rEKZ

HT BI;gT(2)*x(K)-II*V/OMEGAE*HTS*EKZ

gg(s)E X(g)*CT(2) W V/OMEGAE®EKZ*TOD*PHI2D(3)
cxvgx ,I)=CIV(K,I)+WTDL(J,K)*CT(1)
IF (ADDRES) HTV(K,I)=HTV(K,I)+WIDL(J,K)*HT(I)

CONTINUE

IF §ADDRES) HT7 (K)=HT7(K)+II*WN*WTDL(J,K)*PHI2D(3)*TOD*W/OMECAE*
1 EXP(WN*Z(1,K)/2.)
CONTINUE
IF (.NOT. LAT) GO TO G
TEV=NORM3*SARG+NORM24SINMU*CARG
CT(1)=EKZ*(~II*GRAV«NORM2+SARG+W*TEV*PHI2D(2))
CT(2)=EKZ*(~IT*GRAV*NORM(4,J,K)«SARG+W*TEV*PHI2D(4))
IF (.NOT. ADDRES) GO TO 30
HT2—~II*HN*TEV*PHI2D(2)
HT g=s—U*NDRH2*SARG+HT2)*EKZ
HT(2)=(~-W*NORM(4,J,K)*SARG-II*WN*TEV*PHI2D(4))*EKZ
ggna) =HT(1)*X(K)+II«V/OMEGAE*HT2*EKZ

gT(3) %(K)*CT(i) I1=W*V/OMEGAE*TEV*PHI2D(2)
07 1

CILéK ,I)= CIL(K I)+WTDL(J ,K)*CT(I)

IF (ADDRES) HTL(K I)= HTL(K I)+WTDL(J,K)*HT(I)

CONTINUE

IF (ADDRES) BT7(K)=HT7(K)+II*WN*SINMU*WTDL(J,K)*PHI2D(2)*TEV+W*

2 OMEGAE*EXP(WR#Z(1,K}/2.)

*

*

230
1

CONTINUE
CONTINUE
IF (.NOT. LOADS) GO TO 230

sectional froude-kriloff "force", £3 w/o cexp(~ii*k#x*cos(mu))
F3(K)=2#GRAV*F3(K)

sectional diffraction "force" , h3 w/o cexp(-ii*k*x*cos(mu))
H3(K)=2+W+H3(K)

CONTINUE
CONTINUE

IF (.NOT. VRT) GO TO 11
b0 13 1=1,3
CALL CPFIT (X,CIV(1,I),ELEMS,NSTATN)
CALL CPINTG (x(i) X(NSTATN) X,NSTATN,ELEMS, ARGLI ,FXV(I))
FXVéI) =2.0%RHO*FXV(1)
.NOT. ADDRES) GO TO 130

IF




CALL CPFIT (X,HTV(1,I),ELEMS, NSTATN)
CALL CPINTG (X(1),X(NSTATN),X,NSTATN,ELEMS,ARGLI,HIV(I))
130 CONTINUE
13 CONTINUE
11 CONTINUE
IF (.NOT. LAT) GO TO 12
DO 14 1=1,3 ,
CALL CPFIT (X,CIL(1,I),ELEMS NSTATN)
CALL CPINTG {X(1),X(NSTATN),X,NSTATN,ELEMS,ARGLI,FXL(I))
FXL(I)=2.0*RHO*FXL(I)
IF (.NOT. ADDRES) GO TO 140
CALL CPFIT (X,HTL(1,I1),ELEMS,NSTATN)
CALL CPINTG (X(1),X(NSTATN),X,NSTATN,ELEMS,ARGLI,HJL(I))
140 CONTINUE
14 CONTINUE
12 CONTINUE
IF {ADDRES) CALL CPFIT (X,HT7,ELEMS, 6 NSTATN)
IF zADDRES) CALL CPINTG (X{(1),X(NSTATN),X NSTATN,ELEMS,0.,H7)

RETURN
END

C DECK EXP
FUNCTION EXP(X)

* avoid underflow with F77L EXP routine
IF(X.LT.(-50))THEN
EXP=0,

ELSE
EXP=DEXP(X)
ENDIF

RETURN
END

C DECK EXPINT
SUBROUTINE EXPINT (X,Y,E,C,S,RA,RB,CIN,SON)

* this subroutine computes the frequency-dependent part(principal-
*  value integral) of a pulsating source in or below free surface
* which can be expressed in terms of exponential integral.

DIMENSION F(5),D(5)
EXTERNAL EXP

DATA (F(I),I=1,6)/0.52175661,0.39866681,0.07594245,
1 0.003611758,6.000023369972/
DATA (D(I),I=1,5)/0.26356032,1.4134031,3.5964258,
1 7.08581,12.640801/
DATA Q, GAMM2A / 2.14159265356887, 0.57721566490153 /
DATA TESTS,TEST6,TEST7,TEST8 /1.E~05,1.E-06,1.E-07,1.E-08/

AT=ATAN2(X,Y)
ARG=AT-0.5%Q
IF(Y.GT.50) THEN
E=0.
ELSE
E=EXP(~Y)
ENDIF
€=Ccos(X)
S=SIN(X)
R=X%e2+Y%%2
AL=0.5*ALOG(R)
A=-Y
B=-J
IF (A .GE. 0.0) GD TO 78
IF (B .EQ. 0.0) GO TO 79
78 IF (R .GE. 100.) GO TO 10
r9 TES1 = TESTS
IF (R .LT. 4.0) TEST = TEST7
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20

DECK

cDC

cbC
CDC
CDC
cDC
cha

DECK

¥

IF

IF gR .LT. 2.0; TEST
R .LT. 1.0

TESTS
TESTS

W

TEST

SUMC=GAMMA+AL+Y
SUMS=AT+X

TC=Y
TS=X%

DD 1 K=1,500

TO=TC
COX=K
CAY=K+1

FACT=COX/CAY*%2
TC=FACT*§Y*TC-X*TS§

TS=FACT=*

Y*TS+X*TO

SUMC=SUMC+TC
SUMS=SUMS+TS
IF (K .GE, 500) GO TO 3

CIN=E% (CxSUMC+S*SUMS

IF ((ABS(TC)+ABS(TS)§ .GT. TEST) GO TO 1

SON=Ex* (S*SUMC-C*SUMS

GO TO 4

CONTINUE

G1=0,
G2=0,
DD 20 1

GA=F

SBeF ()

=1,5
DEN=§—Y+D(I))t¢2+X¢t2

té-Y+D(I))/DEN
[ ]

-X)/DEN

Gi1=G1+GA
G2=G2+GB

CIN=E#*Q

*S5-G1

SON=-(ExQ#*S+G2)
RA=AL-CIN
RB=ARG+SON

RETURN
END

FETCH

SUBROUTINE FETCH (IRESP

LRMIDX,

IVK,ITO,DATA,RMIDX,SPINDX,TOINDX,NDATA,
NVK,NTMOD, RMSFIL}

INTEGER RMSFIL
DIMENSION DATA(NDATA),RMIDX(LRMIDX),SPINDX(NVK+1),TOINDX(NTHMOD+1)

change
CALL
CALL
CALL
CALL
CALL
CALL
CALL

INDEX =

for VAX/VMS version

READMS (RMSFIL,SPINDX,NSPIND,IRESP)
STINDX (RMSFIL.SPINDX,NSPIND)
READMS (RMSFIL,TOINDX,NTOIND,IVK)
STINDX (RMSFIL,TOINDY.KTOIND}
READMS (RMSFIL,DATA,NDATA,ITO)
STINDX (RMSFIL,SPINDX,NSPIND)
STINDX (RMSFIL,RMIDX,LRMIDX)

NTMOD *= NVK * (IRESP - 2) + NTMOD * (IVK - 1) + ITO + 3

READ (RMSFIL,REC=INDEX) DAT:

RETURN
END

FIG10

FUNCTION FIG10 (GDB)

erates function of figure 10 of TANAKA,
ZOSEN KIOKAI, V. 109, 1961

DIMENSION GKDB(6),RFORE(6)

GKDB(1)=1.
GKDB(2 .

~
GHUD\ @

’
GKDB(4)

mrrvn
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22,23,23

23 CONTINUE
RBIL=0.0
GO TO 24
22 CONTINUE
DO 25 J=2,6
ITEMP = J
IF (GDB-GKDB(J)) 26,26,25
25 CONTINUE
26 CONTINUE
J = ITEMP
RBIL=(RFORE(J)-RFORE(J-1))/(GKDB(J)-GKDB(J~1))*(GDB-GKDB(J-1))
2 +RFORE(J-1)
24 CONTIRUE
FIG10=RBIL

RETURK
END

C DECK FIG11
FUNCTION FIG11 (BDG)

DIMENSION BAFT(5),CAFT(5)

* §enerates function of figure 11 of TANAKA,
* . Z0SEN KIOKAI, V. 109, U961

BAFT(1)=1.0
BAFT(2)=1.25
BAFT(3)=1.5
BAFT§4
BAFT(E
CAFT(1
CAFT(2
CAFT(3
CAFT 4; .
CAFT(85)=0.
DO 32 J=2,6
ITEMP = J
IF (BDG-BAFT(J)) 34,34,33
33 CONTINVE
34 CONTINUE
J = ITEMP
EIGii=(CAFT(J§—CAFT(J—1)g/(BAFT(J)-BAFT(J-I))*
+ (BDG-BAFT(J-1))+CaFT{J-1

RETURN
END

C DECK FIGbE6
FUNCTION FIG56 (THM,BDG)
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* enerates function of figures 5 and 6 of TANAKA,
" . ZOSEN KIOKAI, VOL. 109, 1961

DIMENSION F1(15),BDKG(15)

IF (THM-0.1748) 3,3,4
3 CONTINUE

F1(1)=0.4556

F1(2)=0.62

F1(3)=0.42

F1(4)=0.3b
F1(5)=0.52

‘




GO TO &
4 CONTINUE
IF (THM-0.2618) 6,6,7
6 CONTINUE
FAC=(THM-0.1745)/(0.2618~0.1745)
Fi 1g= 0.32-0.455)FAC+0.455
Fi1(2)= C.34ﬂ0.52;¢FAC+0.52
F1(3)=(0.29-0.42)%FAC+0.42
F124§=E0.31-0.35;*FAC+0.35
F1(5)=(0.48-0,.52)%FAC+0.52
GO TO S5
7 CONTINUE
IF (THM-0.3491) 8,9,9
8 CONTINUE
FAC=(THM-0.2618)/(0.3491-0.2618)
F1(1)=(0.25-0.32)*FAC+0.32
F1(2)=(0.25-0.34)*FAC+0.34
F1€32 0.22-0.29)*FAC+0.29
F1(4)=(0.28-0.31)%FAC+0.31
F1(5)=(0.45-0.48)«FAC+0.48
GO TO &
9 CONTINUE
F1(1g=0.25
F1(2)=0.25
F1§3§=0.22

F1(4)=0.28

F1(5)=0.46
& CONTINUE
F1§6;=0.63
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CONTIN

ITEMP =
IF (BDG-BDKG(J)) 28,28,27

27 CONTINUE

28 CONTINUE
J = ITEMP
FONE=(F1(J)-F1(J-1))/{BDKG(J)~BDKG(J-1))*(BDG-BDKG(J-1))+F1(J-1)
FIGEE=FONE

RETURN
END

C DECK FIG7
FUNCTION FIG7 (THM)
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* enerates function of figure 7 of TANAKA,
* . ZOSEN KIOKAI, VOL. 109, 1961

IF (THM-0.0873) 10,10,11
10 CONTINVE
AEX=10.6
GO TO 12
. 11  CONTINUE
IF (THM-0.1745) 13,13,14
13 CONTINUE
AEX=(7.66~10.6)/(0.1745-0.0873)*(THM~0.0873)+10.6
GO TO iz
14 CONTINUE
IF (THM-0.2618) 15,15,16
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16
12

C DECK

CONTINUE

égx (6.34-7.66)/(0.2618-0.1745)*(THM-0.1745)+7.66
12

CDNTI NUE

AEX=(5.28~6.34)/(0.3401-0.2618)*(THM~0.2618)+6.34

CONTINUE

FIG7=AEX

RETURN
END

FIG8 )
FUNCTION FIG6(RDD,ALF)

erates function of figure 8 of tanaka,

* §on
* ZOSED KIOKAI, V. 109, 1961

44

45
47

48
49

50
Bl

B2

46

63
54

DIMENSION ALF2(5),F2(5)

ALF2(1)=0.0
ALF2§2§=0.0873
ALF2(3)=0.1745
ALF254§=0.3491
ALF2(5)=0.5235

F2(1)=1.

IF (RDD) 44,44,45
CONTINUE

F2(2)=0.856

F2(3)=0.765

F2(4)=0.682

F2(5)=0.646

GO TO 46

CONTINUE

IF (RBD 0.0671) 47,47,48

CONT

F2 2 0.745-0.865)/0.05731%RDD+0.855
F2 0.670-0.765)/0.0571%RDD+0.765
F2 4 0.745~0.682)/0.0571%RDD+0.682
F2(5)=(0.916-0.646)/0,0571%RDD+0. 646
GO TO 46

CONTINUE

IF (RDD-0.1142) 49,48,50

CONTINUE

F2(2)=0.74

F2(3 =2o.72—0.s7o / O.1142—0.0571;*§RDD-0.0571
F2(4)=(0.89-0.745)/(0.1142~0.0571)*(RDD-0.05671
F2(5)=(1.34-0.915)/(0.1142-0.0571)*(RDD-0.0571)+0.91b
GO TO 46

CONTINUE

IF (RDD-0.1713) 51,651,562

CONTINUE

F2
F2

3
4)=

=0.72

GO TO 46
CORTINUE
F2§2g=0.7
F2(3)=0.72
F2§43=1.2
F2(6)=1.94
CONTINUE
DO 53 J 2 5
ITEM

IF (ALF ALFZ(J)) 54,564,863
CONTINUE
CONTINUE

J = ITEMP

F2ALF= (F2(J)-F2 J-1))/(ALF2(J3)~ALF2(J-1))* (ALF-ALF2(J-1))+F2(J-1)

VYA TAA
3 ANV dn

RETURN

60

F2§2§=(0.70-0.74)/(0.1713—0.1142)*(RDD—0.1142)+0.74

21.20-0.89)/(0.1713-0.1142)*(RDD-0.1142)+0.89
F2(56)=(1.94-1.34)/(0.1713-0.1142)+(RDD-0.1142)+1.34




¢ DECK

10
20

C DECK

2
2
2
2
2

2,
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END

FINTSP
SUBRCUTINE FINTSP (OMEGAE)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IKMIN,IMMAX,IMDEL,LMIN,LHAX

COMMON /ENVIOR/ VK,NVK,MU,NMU, NMEGA,NOMEGA,SIGMA,NSIGMA,SIGVWH,
NSIGWH,TMODAL ,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG NNMU(B)

REAL VK(8) ,MU(37,8),0MEGA(30) ,SIGNMA(10) ,SIGWH(4),TMODAL(8B),
RANG(B),RLANG(8).S(30,8),FRNUM(B).VFS(BS

ISIGMA = 1
NSIGMX = NSIGMA - 1
DO 10 IS=1,NSIGMX
IF (OMEGAE .LT. SIGMA(IS)) GO TO 20
ISIGMA = IS
CONTINUE
CONTINUE .
SIGMIN = SIGMA(ISIGMA)
SIGMAX = SIGMA(ISIGMA+1)
= OMEGAE - STGMIN
X2 = SIGMAX - OMEGAE

XX = SIGKAX - SIGMIN

UTSIglg = X2/XX

WTSI(2) = (X2#X2/XX - XX)*X2/6.0
UTSIE3) = X1/xX

WTSI(4) = (X1#X1/XX - XX)*X1/6.0
RETURN

END

FNEDDY

SUBROUTINE FNEDDY

COMMON /APPEND/ NBKSET,NBKSTN(2) ,BKIMAG(2) ,BKFS(2),BKAS(2),
BKHD€2),BKSTN(10,2),BKHB(IO.Q).BKLNTH BKWDTH,

BKWL{10 2) ,BKAN(10,2),NSKSET,SKIMAG(2} ,SKFLS(2) ,SKALS(2),

SKAUS (2}, SKHB(2) SKFLVng),SKALUL(Q),SKAUULE2),NRDSET,RDIHAG(Q)
RDRFS&Q;,RDRAS(Q RDRHE (2) . RDRFWL(2)  RDRAWL 2).RDTFS§2;,RDTAS(2S
RDTHB(2) |RDTFWL (2}, RDTAWL(2),NSBSET,SBIMAG(2) , SOBRFS(2) .SOBRAS (2
SOBRHB 25,SOBRFU§2§,SOBRAU(25,SIBRFS(Z),SIBRAS(Q),SIBRHB(2),
SIBRFW 2;.SIBRAH 2) ,SBTFS(2) ,SBTAS(2) ,SBTHB(2) ,SBTFWL(2),
SBTAWL(2) | NFNSET,FNIMAG(2) ,FNRFS(2) ,FNRAS(2),

FNRHB(2) , FNRFWL(2) ,FNRAWL(2) ,FNTFS(2),FNTAS(2) ,FNTHB(2),
FNTFWL(2} , FNTAWL(2), NEXPRD ,ENRDO(B) , EKRDS (8)

COMMOK /CH3D/ ISIGMA,SIGMIWN,SIGHAX,V,SIKKU,COSKU,WTSI,
IMMIN, IMMAX, IMDEL,LMIN LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,KVK,MU,NMU,OMEGA,NOMEGA ,SIGMA,NSIGMA,SIGWH,
NSIGWH, TMODAL , NTMOD , NRANG,RANG,RLANG, S, NNMU,FRNUM , VFS

INTEGER NVK,NNU,NOMEGA,NSIGMA ,NSIGWH.NTMOD,NRANG,NNMU(8B)

REAL VK(B),HU$37,8),0HEGA(30),SIGHA(lO) SIGWH(4),TMODAL(8),
RANG(8) ,RLANG(8) .S(30,8) ,FRNUM(B) ,VFS(8}

COMMON /PBYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,KETRVK,GRAV,
RHEO, GNU,RRHOS, RHOF, GNUS, GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX II

CHARACTER®*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RROS,
RHOF ,GNUS , GNUF ,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25),BQ,HSPAN ,EMNCHD,
HAREA ,BXCP ,HYCP HZCP ,HGAMMA ,HYHAT HEAR,HLCS,RQ{2) ,RSPAN(Z),
RHNCHD(2).RAREA(2),RXCP(2),RYCP(25,RZCP(Q).RGAHMA(Q).RYHAT(2),
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nEAR(zg.RLCS(Q;,so(z).sspnn(z),snucnn(:),SAREA<:) SXCP(2),
SYCP (2 SZCP(2) SGAMMA(2),SYHAT(2) SEAR(2),SLCS(2) ,BQ(2),
BSPAN (2} BMNCHD{2) ,BAREA(2) ,LXCP(2),BYCP(2} ,BZCP(2),BGAMMA(2),
BYHAT(2) 'BEAR(2),BLCS(2) ,FQ(2),FSPAN(2) ,FMNCHD(2) FAREA(2),
FXCP(2) ,EYCP(2) . FZCP(2) , FGAMMA(2) ,FYRAT(2) ,FEAR(2) ,FLCS(2),
PQ(2,2) .PSPAN(2,2) ,PKNCAD(2,2),PAREA(2,2) PXCP(2,2) PYCP(2,2),
P2CP{2.3) PGAMNA(2,2) PYHAT(2,2),PEAR(2,2} ,PLCS(2, 2},
STADMP{10} ,SHPDMP (10,8) ,ENCON,WPHI, TPHI,WMELM(4,9),SFELM(4,9,8)
REELM(4,9.8) ,PEELN(4,9,8) FEELM(4,8,8) HEELM(4,9,8) ,BEELM(4,9,8),
ENWM EKSF(8,8) ,ENRE(8) ,ENPE(8) ,ENFE(8) ,ENHE(8) ,ENBE(B),
ENEMV(8.8) ,ENRL(8) ,ENPL(8) ,ENFL(8) ENHL(8) ,ENSL(8) ,ENBL(8),
ENSHP(8.8) ,RELN(4,8),ITS(25) ,RD(26),EDDY(8,25) ,RGB(25)

REAL RDBLK(2692) _

EQUIVALENCE (PSUR(1),RDBLK(1))

DD 20 IA=1,NRANG
ENFE(IA) = ©
DO 10 1S=1,NSIGMA
SHPDMF(IS,IA) = 0O
10 CONTINUE
20 CONTINUE
IF (NFNSET .EQ. 0) GO TO 100
DO 50 K=1,NFNSET
YHAT = SQRT(FYCP(K)*FYCP(K) + FZCP(K)*FZCP(K))
GAMMAE = FGAMHA%K) + 1.
ALF = ATAN( ABS( ((FYCP(K)/FZCP{(K)) + TAN(GAMMAE*DEGRAD))/(1. -
2 (FYCP(K)/FZCP(K))+TAN(GAMMAE*DEGRAD)) ) )
¢ = 0.0065 + (FLCS(K)*FLCS(K))/(0.9+PI*FEAR(K))
CON = FQ(K)*4./(3.+P1)*RHO*YHAT#*#3+FAREA(K)*C+SIN(ALF)
DO 40 IA=1,NRANG
DO 30 IS=1,NSIGMA
SHPDMP (IS,IA) = SHPDMP(IS,IA) + (CON*SIGMA(IS)+*RANG(IA)) =
2 SIGMA(IS)
30 CONTINUE
40 CONTINUE
50 CONTINVE
DD 60 IA=1,NRANG
CALL SPFIT (SIGMA,SHPDMP(1,IA) FEELM(1,1,IA) NSIGMA)
ENFE(IA) = ENCON*REVAL(FEELM(1,ISIGMA,IA),WTSI)
60 CONTINUE
100 CONTIKUE

RETURK
END

C DECK FNLIFT
SUBROUTINE FNLIFT

COMMOR /APPEND/ NBKSET,NBKSTN(2) ,BKIMAG(2) ,BKFS(2),BKAS(2),
2 BKVD§2),BKSTN(IO.Q).BKHB(10,2),BKLNTH BKWDTH
2 BKWL(10 2).nxnn(:o,z),nsxsar,sx:nAc(zﬁ,sxFLstz).sxALs(z).
2 SKAUS(2),SKEB(2) SKFLEL%E\,SKALEng\,SKAUHL(23.NRDSET,RDIHAG(2)
2 RDRFS(2) .RDRAS(2),RDRHB 29 ' RDRFWL 25,nnnAuL<2),norpsgzg,anrns(z
> RDTHB(2) 'RDTFWL(2} RDTAWL(2) NSBSET,SEIMAG(2),SOBRFS(2),SOBRAS(
2.soaausg2§,soanrugzg.soaxnw(zi.stRFS(z),SIBnAs(z),sxaana(z),

[CSISTSISININTNENESENRN] S

)
2}
2'SIBRFW(2) SIBRAW(2).SBTFS(2),SBTAS(2) ,SBTEB(2) ,SBTFWL(2),

2 SBTAWL(2) NFNSET,FNIMAG(2),FNRFS(2),FNRAS(2)

2 FNRHB(2) ,FNRFWL(2) FNRANL(2) ,FNTFS (2) ,FNTAS(2) ,FNTBEB(2),
> FNTFWL(2},FNTAWL(2),NEXPRD,ENRDO(8),ENRDS(8)

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA, NOMEGA , STGMA ,NSIGMA, SIGWH,
1 lSIGUH.THODAL,ITHUD.HRANG,RANG,RLANG,S.NNHU.FRNUM.VFS

INTEGER NVK,NHU.NOHEGA.HSIGHA,NSIGHH,NTHOD,NRANG,NNHU(B)

REAL VK(B),HU§37.B),OHEGA(30),SIGHA(IO) SIGWH(4),THODAL(S8),
2 RANG(8),RLANG 8),S(30,8),FRNUH(B).VFS(BS

COMMON /GEOM/ X,KSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GH,DBLGH,NEBLA,KPITCH,KROLL,KYAU,KYAURL,AHP,VCB,FBDX,FBDY,
2 FBDZ,NFREBD,XPT,YPT,ZPT,HPTS,LCB,GHL,ASTAT,BSTAT,TITLE,HASS,
2 DISPLH,IPITCH,IROLL,IYAH,IYAURL,CHEAVE,CPITCH,CHEAPI,CROLL,
2 AKEAM} ,WSURF ,GIRTA,FBOZV,DBLWL,TLCD
IRTEGER NSTATN,NOFSET(25),NFREBD,NPTS
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CHARACTER*4 TITLE(20)

REAL X(26),Y(10,25),2(10,25) ,FBDZV(8,10),LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM DELGM NEBLA .KPITCH,KROLL, RYAU KYAWRL , AWP vCB,
FBDI(IO) FBDY(:OS FBDZ(IO) XPT(lO) \PT(io) ZFT(lO) LCB GML
ASTAT(25$ BSTAT(Q%) MASS, DiSPLM,IPITCH, IROLL IVAW,
IYAHRL.CHEAVE CPITCH CHEAPI CRDLL AREAHX HSURF GIRTH(25)

COMMON /PHYSCO/ II,TPI,PI,FYIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU, RHOS,RHQF,GNUS, GNUF ,FTMETR ,PUNITS, REYSCL
COMPLEX II
CHARACTER*4 PUNITS(2)
REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV RHO,GNU,RHOS,
RHOF, GNUS , GNUF ,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25),HQ,HSPAN, HMNCHD,
HAREA ,HXCF ,HYCP ,HZCP ,HGAMMA , HYHAT ,HEAR ,HLCS,RQ(2) ,RSPAN(2),
RMNCHD (2) ,RAREA(2), RXCP( Y, RYCP (2} ,RZCP(2),RGAMMA(2) ,RYHAT(2),
nEAR§2) RLCS§ ; /SQ{2),SSPAN(2),SMNCHD(2),SAREA(2) ,SXEP(2),
SYCP(2) . SZCP({2) 'SGAMMA(2),SYHAT(2) ,SEAR(2),SLCS(2),BQ(2),
BQPANé g ,BMNCHD(2) ,BAREA(2) ,BXCP(2),BYCP(2},BZCP (2}, BGAMMA (2
BYHAT(2) | BEAR(2),BL.CS(2),FQ{2) ,FSPAN(2) ,FMNCHD(2) FAREA(Z%.
FXCP(2) .FYCP(2) ,FZCP(2) ,FGAMMA(2) ,FYHAT(2),FEAR(2} ,FLCS(2),
PQ(2,2) .PSPAN(2.2), PENCED(2,2) ,PAREA(2,2) ,PXCP(2,2),PYCP(2,2),
PZCP{2,3)  PGAMMA(2.2) ,PYHAT!2,3)  PEAR(2,25,PLCS (2,2},
STADMP{ 10} ,SHPDMP(10,8) ,ENCON .WPHI , TPH] .WMELM(4,9) SFELM(4.9,8)
REELM(4,9,8) ,PEELM(4.9,8), FEELH(4 9, sg ,HEELM(4 9,85.BE£LM(4,9,85,
ENWM,ENSF(8,8),ENRE(8) ,ENPE(8) ,ENFE(8) ,ENHE.8) ,ENBE(8),

Enanvgs 8% ENRLEB) JENPL(8), ENFLEB) ENHL(8), ENSL(G).ENBL(B).
ENSHP(8.8) RELM(4,9),1TS(25),RD{25%,EDDY(8,26),RGB(25)

REAL RDBLK{2692)
EQUIVALENCE (PSUR(1),RDBLK(1))

REAL LCS,MCHORD

I; (NFNSET .EQ. 0) GO TO 20
EN = 0

STASPC = LPPF/20

DO 10 X=1,NFNSET

[ea B A ML N

[

[STSISESISESERNTNEREREANYSE ] N]

XRTF = LCB - FNRFS%K;*STASPC

XRTA = LCB - FNRAS(K)*STASPC

XYPF = LCB - FNTFS%K;‘STASPC

XTPA = LCB - FNTAS(K)*STASPC

YRT = F:RH%EK;

YTP = FNTHB(K )

ZRT = gFNRFHLéK; + FNRAHL%K;;/2 - §DBLUL*VCGg
ZTP = (FNTFWL(K) + FNTAWL(K))/2 - (DBLWL+VCG

SPAN = SQRT( (ZRT-ZTP)**2 + (YTP-YRT)##2)
Q = FNIMAG(K)
MCHORD = 0.6%((XRTF-XRTA) + (XTPF-XTPA))
n = XRTF ~ XRTA

e XTPF - XTPA
gr = XRTF ~ 0.25%CR
qc = XTPF - 0.26%CT

= XRQC ~ XTQC
= san(Dx-Dx + SPAN*SPAN)
SLAM = SPAN/H
CLAM2 = 1./(COSLAN#COSLAM)

= ACOS(SPAN/H) . ,
= quarter chord sweep angle in radians

LA

aYoa
AREA = SPAN=MCHORD

center of pressure

2P = 0.5%(ZRT + ZTPg
YP = 0.6¢(YRT + YTP

X0 = 0.6#(XRTF + XTPF)
XCP = X0 - {.25+MCHORD
YCF = YP
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10
20

30

C DECK

10

C DECK

ZCp = ZF

* moment arm

ARG = (ZRT-ZTP) / SPAN

GAMMA = - 90

IF (ARG .LT. 1) GAMMA = ~ ASIN(ARG)*RADDEG
GAM = GAMMA+DEGRAD

YHAT = YCP*COS(GAM) + ZCP+SIN(GAM)

* effective aspact ratio

EAR = 2%SPAN/MCHORD

* 1lift curve slope

LS% ; 1.8+PI*EAR/(COSLAM#SQRT{(EAR*SECLAM2)*%2 + 4) + 1.8)
FQ{K) = Q

FSPAN(K) = SPAXN
FMNCHD(K) = MCHORD
FAREA(K) = AREA
FXCP(K) = XCP
FYCPEKg = YCP
FZCP(K) = ZCP
FGAMMA(K) = GAMMA
FYHAT(K) = YERAT
FEAR(K) = EAR

FLCS(X) = LCS

EN = EN + Q*(RHO/2)+AREA*LCS*YHAT*YHAT*WPHI*ENCON
CONTINUE

CONTINUE

DO 30 IV=1,KVK

ENFL(IV) = 0

IF (NFNSET .GT. Q) ENFL(IV) = EN*VFS(IV)

COKTINUE

RETURN
END

FNRAD
SUBROUTINE FNRAD (IV,NL,NU,MOTL,RAO,PHS,NMOT,NOMEGA ,COMEGAE,IPHS)

COMMON /FINCON/ IACTFN,IFCLCS,FGAIN(8),7K(3),FA(3),FB(3),
FCLCS(8,2)

COMMON /PHYSCO/ II,TFI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS , RHOF ,GNUS , GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX II )

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF ,GNUS, GNUF ,FTMETR

COMPLEX FGC,HOTL%NHDT,NUHEGA),BETA,ROLL
DIKENSION OMEGAE(NOMEGA) ,RAO(NOMEGA) ,PHS(NOMEGA)

DO 10 I=NL,KU

ROLL = MOTL(2,I)*RADDEG
OMGE = OMEGAE(I)

OMGE2 = OMGE*OMGE

FGC = ((FKEi;—OHGE2*FK(3))+II*OHGE*FK(2))/(((FA(1§“DHGE2*FA(3))+
gé;oncs;gﬁlg %cg(;gé1aagﬁcﬁz*ps(3))+11*DMGE¢FB(2) )
A: [ 3 3
CALL RAOPHA EBETA.RAD(I),PHS(I).RADDEG,IPBS)
CONTINUE
RETURN
END
FTWO

FUNCTION FTWO (K,TLOCAL,RD)
COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
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1 VCG,GM,DELGM,NEBLA,KPITCH,KROLL,KYAW,KYAWRL, AWP,VCB,FRDX,FBDY,
2 FBDZ,NFREBD, XPT,YPT,ZPT,NPTS,LCB,GML . ASTAT,BSTAT, TITLE, MASS,
2 DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
2 AREAMX,WSURF,GIRTH,FBDZV,DBLWL,TLCB
INTEGER NSTATN,NOFSET(25),NFREBD,NPTS
CHARACTER*4 TITLE(20)
REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAM ,DBLWL, TLCB,

2 DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH, KROLL ,KYAW,KYAWRL ,AWP,VCB,
2 FBDX(10) FBDY(iOS.FBDZ(lO),X T(lO),YPT(lOS.ZPT(IO).LCB.GML,

4 ASTAT(ZSS.BSTAT(25).HASS,DISPLM,IPITCH,IRDLL,IYAH.

5 IYAWRL,CHBEAVE,CPITCH,CHREAPI,CROLL,AREAMX,WSURF,GIRTH(25)

NNODES=NOFSET(K)

FTW0=1.0

IF g(Y(NNODES-l.K)-Y(NNODES.K&).GE.O.) RETURN
BR=(Y(NNODES,K)-Y(NNODES-1,K) )/ (-Z(NNODES-1,K))
ALF=ATAN(BR)

RDD = RD/ABS(TLQOCAL)

FTIWO=FIG8(RDD, ALF)

RETURN
END

C DECK GENOFS

* % nx

* % %R

*
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SUBRQUTINE GENOFS (BEAM,DRAFT,SECARE,NOFSET,HLFBTH,WTRLNE,
2 PI,DBLWL)

this routine gernerates a set of offsets for evenly spaced angles
from the beam, dratt and sectional area coefficients of a station
using the LEWIS form magping.

W.G.MEYERS, DTSNRDC, 0B0977

LEWIS FORM representation-

2 = Al = ZETA + A2 « ZETA%»-1 <+ A3 * ZETA**-3
vhere ZETA 13 a complex mapping variable &and Ai, A2 and A3
are coefficients.

phi is an angle measured from the waterline down and is negative.
DIMENSION HLFBTH(NOFSET),WTRLNE(NOFSET)

HBEAM = BEAM/2

AREA = SECARE*BEAM#DRAFT

A3 = - .25« (HBEAM+DRAFT) + .25*SQRT( (HBEAM+DRAFT)**2 +
2 8+« (HBEAM*DRAFT-2%AREA/PI))

A2 = .50t§HBEAH—DRAFTg

A1 = .60#(HBEAM+DRAFT) ~ A3

DELPHI = (PI/2)/(NOFSET-1)

KOFSET = NOFSET + 1

DO 10 IOFSET=1,NOFSET

PHI = ~(1OFSET-1)*DELPHI

KOFSET = XOFSET - 1

HBLFBTH (KOFSET (A1+A2)*COS(PHI) + A3%COS(3%PHI)

UTRLNE%KOFSET (A1-A2)*SIN(PHI) - A3«SIN(3*PHI)

WTRLNE (KOFSET WTRLNE(KOFSET) + DBLWL

10 CONTINUE

RETURN
END

DECK GRNFRQ

SUBROUTIKE GRNFRQ (YS, ZS, NPT, SIGMA2, POTLOG, PTNLOG, CK, SN,
2 CTV, CTL, GREENV, GREENL)

this subroutine provides the necessary input for the subroutine
EXPINT, and provides the entire expression of the pulsating source
which are stored in GREENV(I,J) for the symmetric flow(surge and
heave) and in GREENL(I,J) for the anti-symmetric flow(sway and
Toll) where

I = location of source
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J = location of the field point on the cross section
boundary
the normal derivatives of the foregoing green functions are stored

in CTV(1,J) and CTL(I,J) respectively.

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS, RHOF ,GNUS, GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF, GNUS,GNUF,FTMETR

COMMON /TWOD/ YY, ZZ, ENN, ISTA
INTEGER ISTA
REAL YY(10,26),Z2(10,25),ENN(4,10,25)

COMPLEX CTV(10,10), CTL(10,10), GREENV(10,10), GREENL(10,10)
DIMENSION YS(11), ZS(llg
DIMENSION POTLOG(2,10,10), PTNLOG(2,10,10), CN(10), SN(10)

DO 1 I=1,NPT

YR1 = SIGMA2#*(YY(I,ISTA)-YS(1))

ZR1 = -SIGHAQ*(ZZ(I.ISTA)+ZS(13)

YL1 = SIGMA2*(YY(I,ISTA)+YS(1)

ZL1 = ZR1

CALL EXPINTEYRI,ZRi,EJl,CXRi,SXRi,RARi,RBRl,CRi,SRl)
CALL EXPINT(YL1,ZL1,EJ1,CXL1,SXL1,RAL1,RBL1,CL1,SL1)
DO 1 J=1,NPT

YR2 = SIGMAQ*(YY(I.ISTA)-YS(J+1)§

ZR2 = ~SIGMAZ%(ZZ(I,ISTA)+25(J+1))

YL2 = SIGMA2%(YY(I,ISTA)+YS(J+1))

ZL2 = ZR2

CALL EXPINT(YR2,2R2,EJ2,CXR2,SXR2,RAR2,RBR2,CR2,SR2)
CALL EXPINT(YL2,Z2L2,EJ2,CXL2,SXL2,RAL2,RBL2,CL2,SL2)

SIP] = sugx;tcn53;+sn$J§*cngx

CIPJ = CN(I)*CN(J)-SN(I)*SN(J)

SIMJ = sugx;*cn J;-SN%Jg*CNQI)

CIMJ = CN(I)*CN(J)+SN(I)*SN(J)

DPR = 2.*€SIPJ* cni-cnzg -CIPJ*(SR1-SR2))

DPL = 2.*(CIMJ*(SL1-SL2)-SIMJ*(CL1-CL2)

PPR = 2./SIGHAZ*ESN(J)*(RARI-RAR2)+CN(J *(RBR1-RBR2))

PPL = 2./SIGMA2*(SK(J)*(RAL1-RAL2)+CN(J)*(RBL2-RBL1))

DWR = TPI*iEJQ*§SXR2*CIPJ-CXR2tSIPJg-EJ1# SXRi#CIPJ—CXRi*SIPJ;;
DWL = TPI#(EJ1%(SXL1#CIMJ-CXL1%SIMJ)-EJ2%(SXL2*CIMJ-CXL2+SIMJ
PWR = TPI/SIGMA2#(EJ1%(SXR1#CN(J)-CXR1%SN(J))-EJ2%(SXR2*CN(J)-

2 CXE2#SN(J)))

PWL = TPI/SIGMA2*(EJ2*(SXL2%CN(JI)+CXL2+SN(J))-

2 EJ1*(SXL1*CN(J)+CXL1%*3SK(J)))

CTVEI.J) = PTHLDG%I,I,J)+DPR+DPL~II'(DUR+DHL)
CTL(I,J) = PTRLOG(2,I,J)+DPR-DPL-II%(DWR-DWL)
GREENVEI,J? s POTLOGgi,I,Jg+PPR+PPL-II*€PUR+PHLg
GREENL(I,J) = POTLOG(2,I,J)+PPR-FPPL-II*(PWR-PWL
IF (J-NPT) 2,1,1

YR1 = YR2

ZR1 = ZR2

CXR1 = CXR2

SXR1 = SXR2

RAR1 = RAR2

RBR1 = RBR2

CR1 = CR2

SR1 = SR2

YL1 = YL2

Z2L1 = ZL2

EJ1 = EJ2

CXL1 = CXL2

SXL2

RAL2

RBL2

CL1 = CL2

SL1 = SL2

CONTINUE
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RETURN
END

C DECK GRNLOG
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SUBROUTINE GRNLOG (YS, ZS, NPT, POTLOG, PTNLOG, CN, SN)

this subroutine computes the logarithm part of the pulsatin
source and its normal derivative, and are stored in,respectively,
in POTLOG(M,I,J) and POTNLOG(M,I,J)) where
m=1 symmetric flow about the 2z-axis(surge and heave)
2 anti-symmetric flow(sway and roll)
i=location of source
j=field-point location onr cross-section boundary

COMMON /PHYSCO/ I1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,

2 RHO,GNU,RHOS,RHOF,GNUS,GNUF ,FTMETR,PUNITS,REYSCL
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COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS, GNUF ,FTMETR

COMMON /TWOD/ YY, 2Z, ENN, ISTA
INTEGER ISTA
REAL YY(10,25),2Z(10,25) ,ENN(4,10,25)

DIMERSION YS(11) , ZS(11%
DIMENSION POTLOG(2,10,10), PTNLOG(2,10,10), CN(10), SN(10)

DO 15 I=1,NPT

snf:g: -ENN(2,I,ISTA)

CN(I)= ENR(3,I,ISTA)

DO 10 I=1,NPT

YM1 = YY(I,ISTA) - YS(1)

ZM1 = 2ZZ2(I,ISTA) - 2ZS(1

YP1 = YY(I,ISTA) + YS(1

ZP1 = 2ZZ(I,ISTA)} + 2S(1

FPR1 = O.5%ALAG(YM1%*2+ZMi*=2)

FPL1 = 0.5*ALAG§YP1¢*2+ZH1**2%

FCR1 = O.B*%ALAG(YM1%%2+ZP1%%2

FCL1 = 0.5*ALAG(YP1%%2+ZP1%%2)

APR1 = ATAR2(2ZMi,YM1)

APL1 = ATAN3(ZM1,YP1

ACR1 = ATAN3(ZP1,YMi

ACL1 = ATAN3(ZP1,YP1

DO 10 J=1,¥PT

YM2 = YY(I,ISTA) - YS(J+1

ZM2 = ZZ(I,ISTA) - Z5(J+1

YP2 = YY(I,ISTA) + YS(J+1

ZP2 = Z2(I,ISTA) + ZS(J+1

APR2 = ATAN3(2MZ,YM2)

FPR2 = 0.5*ALAG YH2**2+ZH2¢~23

FCR2 = O.6%ALAG(YM2#%2+4ZP2%%Z

FPL2 = 0.5*ALAG§YP2**2+ZH2**2§

FCL2 = O.B*ALAG(YP2##2+4ZP2#%2
J

J + 1
IF g M2 .GE. 0.) GO TO 4
IF (J1 .GT. I) GO TO €

below takes care of a concave top or a flat top
IF (2M2 .LT. 0.) APR2 = APR2+TPI
GC TO b

below takes care of a convex bottom or a flat bottom

IF §ZH2 .GE. 0.) APR2 = APR2-TPI
IF (%P2 .LT. 0.) GO TO 4

= ATAH3§ZP2.YH2§
ACL2 = ATAN3(ZP2,YP2
= ATAN3(ZM2,YP2)
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C DECK

C DECK

NNV R

[N
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SIMJ = SN(I,*CH(J)-SN(J)*CN Ig
CIMJ = CN I§*CN J)}+SN(I)*SN(J
SIPJ = SN(I)*CN(J)+SN(J)*CN(I)
CIPJ = CN(I)*CN(J)-SN(I)*SN(J)
DPNR = SIMJ*(FPR1-FPR2)+CIMI*(APR1~APR2)
DPNL = SIPJ*(FPL2-FPL1 +CIPJ*§APL2-APL1
DCNR = SIPJ*%FCRl*FCRZ +CIPJ*(ACR1-ACH2
DCNL = SIMJ*(FCL2~FCL1)+CIMJ*(ACL2-ACL1

PTNLDGéi ,1,J7) = DPNR+DPNL-DCNR-DCNL

PTNLOG(2,I,J) = DPNR-DPNL-DCNR+DCNL

PPR = CN{J)*{YM1*FPR1-ZMi*APR1~YM1-YM2*FPR2+ZM2% APR2+YM2)
SN(J)*(ZM1*FPR1+YM1*APR1-ZM1-ZM2*FPR2~YM2*APR2+ZM2)

PPL, = CN(J)*(YP2#FPL2-ZM2#APL2~YP2~-YP1*FPL1+ZM1*APL1+YP1)
SN(J)*(ZM1*FPL1+YP1#%APL14ZM2-ZM2«FPL2~YP2*APL2-ZM1)

PCR = CN(J)*(YM1xFCR1-ZP1#ACR1~YM1-YM2#FCR2+ZP2*ACR2+YM2)
SN(J)*(ZP2*FCR2+YM2*ACR2+4ZP1-ZP1*FCR1~YM1%xACR1-ZP2)

PCL = CN(J)*(YP2*FCL2-ZP2%ACL2-YP2-YP1*FCL1+ZP1*ACL1+YP1)
SN(J)*2ZP2*FCL2+YP2*ACL2-ZPZ—ZP1*FCL1-YP1*ACL1+ZP1)
POTLOG(1,I,J) = PPR+PPL-PCR-PCL

PQTLOG(Z,1,J) = PPR~PPL-PCR+PCL

IF (J-NPT) 475,10,10

+

+

+

+

YM1 = YM2
M1 = ZM2
YP1 = YP2
ZP1 = ZP2
FPR1 = FPR2
FPL1 = FPL2
FCR1 = FCR2
FCL1 = FCL2
APR1 = APR2
APL1 = APL2
ACR1 = ACR2
ACL1 = ACL2
CONTINUE
RETURN

END

HLEDDY
SUBROUTINE BLEDDY
CALL SECTi1
CALL TANAKA
CALL VISC
RETURN

EXD

HLLIFT

SUBROUTINE ELLIFT

COMMON /DATINP/ OPTH,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR,ADRPR,ORGOPTN, GHNOH KG STATN(”B) NSOFST(25),
NLEUF(25) HLFBTH(lO 25) HTRLNE(iO 26) BLEUF(“S) TLEHF(2S),
AREALF(25) ,NPTLOC, PTNUHB(lO) PTNAHE XPTLOC(IO) YPTLOC(IO),
ZPTLOC(10 HBB FBNUHB(lO) FBNAME, XPTFBD(iO) YPTFBD(iO)
ZPTFBD (10 FBCUDE(IO) FBTYPE RDOT(10) VKDES,FNDES,
STATNN, STATIS
CHARACTER#*4 PTNAME(8,10) ,FBNAME(8,10) ,STATNM(E) ,FBTYPE(3, 10)
INTEGER OPTN,MOTN, BSCFIL VLACPR, RAOPR ADRFR, RLDHPR FBCODE
gBNUHBéPTHUHB,DRGOPTN

EAL K

COMMON /ENVIOR/ VK,NVK,MU,NMU ,OMEGA,BOMEGA,SIGMA ,RSIGMA,SIGWH,

NSIGWH, TMODAL ,NTMOD , NRANG .RANG, RLANG, S, NNMU, FRNUK, VFS
INTEGER NVK,NMU,NOMEGA,NSIGMA ,NSIGWE ,NTMOD,NRANG,NNMU(8)
REAL VK(8),MU(37,8),0MEGA(20) 'STGMA(10),SIGWH(4) .TMODAL(8),
RANG(8),RLANG(8).S(30,8) ,FRNUM(8) ,VFS (8}
COMMON /GEOM/ X,NSTATN,Y.Z,NOFSET,LPP,BEAK,DRAFT,LCF

vCG,GH, DELOY, m_-nL.A‘ vDT"l‘r’l-l vnmt VYAU KYAURI AWP . VCB. FBDX FBDY,
FBDZ ,NFREBD, XPT,YPT, ZPT, NPTS , LCB , GML , ASTAT, BSTAT , TITLE, MASS,
DISPLM,IPITCH,IROLL . IYAW, IYAWRL, CEEAVE,CPITCH,CHEAPI, CROLL,
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2 AREAMX,WSURF,GIRTH,FBDZV,DBLWL,TLCR

INTEGER NSTATN,NOFSET(25},NFREBD,NPTS
CHARACTER*4 TITLE(20) )
REAL X(25),Y(10,25),2(10,25),FBD2V(8,10),LPP,BEAM, ,DBLUWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW ,KYAWRL, AWP,VCB,
FBDX(i0),FBDY(10),FBDZ(10),XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(25) ,BSTAT(26) ,MASS,DISPLM,IPITCH, IROLL,IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPL,CROLL, AREAMX,WSURF ,GIRTH(25)

COMMON /PHYSCO/ I1,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU, RHOS, RHOF , GNUS , GNUF ,FTHETR ,PUNITS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,REQS,
1 RHOF,GNUS,GNUF,FTMETR

NN

N

COMMON /RLDBK/ PSUR{25),BMK(25),DK(25),CAK(25),HQ,HSPAN,HMNCHD,

2 HAREA,HXCP,HYCP ,HZCP,HGAMMA ,HYHAT,HEAR,HBLCS,RQ(2) ,RSPAN(2),
2 Runcnb(z),RAREA(z),Rxcp(z),nycp(25,RZCP(z),RGAMMA(z),RYHAT(z),
2 REARE2;,RLCS§2§,SQ(2),SSPAN(Q).SMNCHD(Q),SAREA(?) SXCP(2),
2 sYCP(2) sZCP(2) ,SGAMMA(2),SYHAT(2) ,SEAR(2),SLCS(2) ,BQ(2),
2 BSPAN(25,BHNCHD(z),BAREA(Q).BxCP(25,BYCP(25,Bch(zi,BGAMMA(z).
2 BYHAT(2) .BEAR(2),BLCS(2),FQ(2),FSPAN(2) ,FMNCKD(2) ,FAREA(2),
2 FXCP(Z),FYCP(2),FZCP(Q),FGAMMA(2),FYHAT(z),FEAR(2S,FLCS(2),
2 PQ(2,2) . PSPAN(2.2) ,PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2),PYCP(2,2),
2 PZCP(2,2) PGAMMA(z,z),PYHAT(z.z).PBAR(z,zi,PLCS(z 23,
2 STADMP(105.SHPDMP(io.a),ENCON,WPHI,TPHI,WMELM(4,95,SFELM(4,9,8),
2 REELM(4,9,8),PEELM(4,9,8) ,FEELM(4,9,8) ,HEELM(4,9,8),BEELM(4,9,8),
2 TNWM,ENSF(8,8),ENRE(S) ,ENPE(8),ZNFE(8) ,ENHE(8) ,ENBE(8),
2 ENEMV(8,8) ,ENRL(8),ENPL(8),ENFL(8) ENHL(8),ENSL(8),ENBL(8),
2 ENSHP(8,8) RELM(4,9),ITS(25),RD(255,EDDY(B,25).RGB(25)
REAL RDBLK{2692)
EQUIVALENCE (PSUR(1),RDBLK(1))
REAL LCS,MCHORD
Q=1
GAMMA = - 90
ORG = VCG + DRAFT
SPAN = DRAFT
MCHORD = LPP
* area
AREA = SPAN*MCHORD
* center of pressure
$§ =0
SP =0
DO 6 L=1,NSTATN o S
IF (L .EQ. 1) DX = (X(2) - X(1))/2
IF (L .EQ. NSTATN) DX = (X(NSTATN) - X(NSTATN-1))/2
IF (L.GT.1 .AND. L.LT.NSTATN) DX = (X(L+1) - X(L-1))/2
DX = ABS(DX)
NPT = NOFSET(Lg
IF (NPT .LT. 2) GO TO B
T = ABS(Z(1,L))
A = T#*DX
SP = SP + A
SS = SS + X(L)*A
6 CONTIKUE
XCP = SS/5SP
YCP = 0.0
ZCP = 0.0
* moment arm
I GAM = GAMMA*DEGRAD
YHAT = YCP&CNS(GAN) + ZCP*SIN(GAM)
“ * effective aspect ratio
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EAR = 2#SPAN/MCHORD

lift curve slope

10

LCS = (PI/2)*EAR

HQ = Q
HSPAN = SPAN
HMNCHD = MCHORD

HAREA = AREA
HXCP = XCP
HYCP = YCP
HZCP = 2ZCF
HGAMMA = GAMMA
HYHAT = YHAT
HEAR = EAR
HLCS = LCS

EN = Q*(RHO/2)*AREA*LCS*YHAT*YHAT*WPHI*ENCON
DO 10 IV=1,NVK

ENHL(IV) = EN*VFS(IV)

CONTINUE

RETURN
END

C DECK HSTAT
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SUBROUTINE HSTAT
HYDROSTATIC CALCULATIONS

NPUTS
X(K) = location of station k (distance fud of ap) in meters
NSTATN = number of stations in x-array
Y(J.,K) = y-coordinate of offset j at station k
(half-breadth) in meters
Z(J,K) = z-coordinate of offset ) at station k
(distance from waterline, negative down) in metres
NOFSET(K)= number of offsets given for station k
O0TE

first atation must be at stern, last station at bow
first offset must be at keel, last offset at waterline

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RACPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR,ORGOPTHN ,GMNOM ,KG ,STATN(26) ,NSOFST(25),

NLEWF(26) BLFBTH(lO,QS).HTRLNE(10,25),BLEUF(25),TLEUFEQSE,
AREALF(25) ,NPTLOC,PTNUMB(10),PTNAME,XPTLOC(10),YPTLOC(10),
ZPTLOC%iO ,KBB,FBNUMB(10) , FBNAME,XPTFBD(10) ,YPTFBD(10),
ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10),VKDES,FNDES,
STATNY,STATIS

CHARACTER*4 PTNAME(S8,10) ,FBNAME(8,10),STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
nggﬂﬁéPTNUHB,ORGOPTN

COMMON /GEOM/ X,NSTATN,Y,Z, NOFSET,LPP,BEAM,DRAFT,LCF,

VCG,GM,DELGM,REBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP ,VCB,FBDX,FBDY,

FBDZ ,NFKEBD ,XPT,YPFT,ZPT ,NPTS,LCB, GML ,ASTAT,BSTAT, TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX ,WSURF,GIRTH,FBDZV,DBLWL,TLCB
INTEGER NSTATN,NOFSET(26) ,NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP ,BEAM,DBLWL,TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL
FBDX(10) FBDY(iOS,FBDZ(IO),XPT(lO),YPT(lOS.ZPT(iO),LCB,GHL,
ASTAT(265,BSTAT(28) ,MASS,DISPLM, IPITCH, IROLL,IYAW,
IYAWRL,CBEAVE,CPITCH,CHEAPI,CROLL, AREAMX,WSURF,GIRTH(25)

COMMON /10/ SYSFIL,POTrIL,CO
L

TY T
SCRFIL,BPLFIL,LRAFIL,ORGFIL RAOFIL

CARD TEYFTL TPRIN,
,SEVFIL,SPDFIL,

KYAW,KYAWRL ,AWP,VCB,
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SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQFIL,RMSFIL,SEVFIL, “PDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ NLOADS,SWGHT(25),SMASS(25),XLDSTN(10),XLDXPT(25),
LSTATN(25)

COMMON /PHYSCO/ I1,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHQ,GNU,RHOS ,RHOF , GNUS, GNUF , FTMETR ,PUNITS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF, GNUS, GNUF , FTMETR

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SHPIS,
SMPOS ,SMPDS, SHPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LHALOS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 F15,515,505,5DS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS*6,VARS*2,CYCLS*2

INTEGER*2 QPTION

COMMON /TWOD/ YY, ZZ, ENN, ISTA
INTEGER ISTA
REAL YY(10,26),22(10,25),ENN(4,10,25)

COMMON /WGHTS/ WTDL,NORM
REAL WIDL(10,25),NORM(4,10,25)

REAL MX,IXX,IYY
DIMENSION P(2,10),NDI(Q),ENDI(2,2),CC(14),PSPL(Z,TO),SEGS(B,GQ),
ELEMS(4,24),
AMT(25), ZMT(28), BRR(2F), XB(25), XXB(25),
PSEGS(8,9,25)

" CHARACTER*4 METER

DATA METER /’'METE’/
DATA NDI, ENDI / 21, 4 % 0.0 /
DATA ZERO, ONE, TWO / o¢.0, 1.0, 2.0 /

AREAMX = ZERO

DO 650 K=1,NSTATN

KP = ROFSET(K)

IF (NP .GT. 1) GO TO 10
ASTAT(K) = ZERO

ZMT(K) = ZERD

GO TO 40

CONTINUE

ES = NP -

CALL SPLNT

éPSEGS(i,l,K), P, NP, NDI, ENDI)
CALL SPINT2

PSEGS(1,1,K), NS, AREA, 1, ZERD, KS, ONE, 0)

ASTAT(K) = TWO * AREA
{F (ASTAT(K) .GT. AREAMX) AREAMX = ASTAT(K)
=0

DO 30 J=1,N5
S%LL gUBCDZ (PSEGS(1,7],K),CC)




25
30

40
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240
280

260
270

280
290

150

PSPL?i,L; = YSPL*2SPL
PSPL(2,L) = 2ZSPL
CONTIRUE

CONTINUE

CALL SPLNT2 (SEGS,PSPL,L,NDI,ENDI)

CALL SPINT2 (SEGS,L-1,AREA,1,ZERO,L-1,0NE,0)
ZMT(K) = TWO * AREA

CONTINUE

BSTAT(K) = TWO * Y(NP,X)

BBB(K; = Y(NP,K)#*%3

XMT(K) = ASTAT(X) * X%X(K)

CONTINUE

PSEGS(1,J,K) = parametric spline segment representing station k
(1=1,8) (3 =1, NOFSET(K)-1 )
BSTAT(K) = full beam of station k at waterplane in m
ASTAT(K) = area of station k in m*42
ZMT(K) = moment of sta.k area about wp in m**3
XMT(K) = moment of sta.k area about Ip in m**3

NS = NSTATN

CALL SPFIT (X, ASTAT, ELEMS, NS)

CALL SPINTG (X(1), Xx{NS), X. NS, ELEMS, ZERQ, NEBLA, DUMMY)
CALL SPFIT (X, XMT, ELEMS, NS

CALL SPINTG (X(1), x(ns), X, NS, ELEMS, ZERO, XXMT, DUMMY)
CALL SPFIT (X, ZMT, ELEMS, Ns}

CALL SPINTG (X(1), X(NS), x. NS, ELEMS, ZERO, ZZMT, DUMKY)

NEBLA = displaced volume in m=**3
XXMT = moment of displ. vol. about ap in mr*4
ZZMT = moment of displ. vol. about Wp in m*#*4

LCB = LPP - XXMNT/NEBLA

VCB = ZZMT / NEBLA
LCB = longitudinal center of buoyancy in m
(distance from fp, gositive aft)
VCB = vertical center of uoyancy in m

(distance from wp, negative down)
find local draft at lcb (necessary for trimmed ship)

STASPC = LPP/20

SLCB = LCB/STASPC

DO 240 I=1,NSTATN

IF (STATN(I) .LT. SLCB) GO TO 240

SDIS = SLCB ~ STATN(I-1)

SLOPE = (UTRLHEéi ,I) - WTRLNE(1,I-1)) / (STATN(I) - STATN(I-1))
TLCB = DBLWL - (WTRLNE(1,I-1) + SDIS*SLOPE)
GO TO 250

CONTINVUE

IF (NPTLOC .EQ. 0) GO TO 270

DO 260 I=1,NPTS

XPT(1) = XPT(I) - (LPP-LCB)

CONTINUE

IF (NFREBD .EQ. 0) GO TO 290

DD 280 I=1,NFREBD

FBDX(I) = FBDX(I) ~ (LPP-LCB)

CONTINUE

CALL TRIM

CONTINUE

transform origin of x-axis to LCB

DO 150 K=1 NSTATN
X(K) = X(K} - (LPP~LCB)
xa(x) X(K) * BSTAT(K)
XXB(K) = X(K) * XB(K)
CONTINUE

X{K) = distancc of statien k from 1.CR (negative aft) in meters
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CALL SPFIT (X, BSTAT, ELEMS, NS)

CALL SPINTG (X(1), X(NS), X, NS, ELEMS, ZERO, AWF, DUMMY)
CALL SPFIT (X, BBB.  ELEMS. NS)

CALL SPINTG (X(1), X(NS), X, NS, ELEMS, ZERO, IYY, DUMMY)
IYY = TWO * IYY /3.

BM = IYY / NEBLA

KG is the distance from the keel to the center of gravity
at the LCE

60

€3

KG = KG + DELGM
VCG = KG - TLCB

BG = VCG - VCB
GM = BM - BG
AWP = area of waterplane in m**2
IYY = transverse moment of inertia of wp in m**4
BM = center of buoyancy to transverse metacenter in meters
GM = transverse metacentric height in meters

CALL SPFIT (X, XB, ELEMS, NS)
CALL SPINTG (X(1)., X(NS), X, NS, ELEMS, ZERO, MX, DUMMY)
CALL SPFIT (X, XXB, ELEMS, NS
CALL SPINTG (X(1), X(KS), X, NS, ELEMS, ZERO, IXX, DUMMY)

BML = IXX / NEBLA
GML = BML - BG
LCF = LCB — MX/AWP
MX = longitudinal mement of wp about lcb in  m**3
IXX = longitudinal moment of inertia of wp in m*=*4¢
BML = center of buoyancy tc longitudinal metacenter in m
GML = longitudinal metacentric height in m
LCF = longitudinal center of flectation in m

(distance from fp, positive aft)
mass, cizplacement and moment of inertia definitions
roll moment of inertia is about the LCG in the waterplane
roll radius of gyratien is about the VCG

MASS = REO*NEBLA
DISPLM = MASS*GRAV

IPITCHE = MASS*(KPITCH*LPP)#*2

IROLL = MASS*({KROLL*BEAM)#*2 + VCG*%2)
IYAW = MASS*(KYAW*LPP)**2

IYAWRL = MASS*(KYAWRL*LFP*#2)

restoring definitions

CHEAVE = RHO*GRAV#*AWP
CPITCH = DISPLM#GML
CHEAPI = - RHO*GRAV*AWP*(LCB-LCF)

note that LCB and LCF are measured from the fp, pos aft

CROLL = DISPLM%GM

CALL NORMAL (PSEGS)

CALL NORMTS (PSEGS)

DO 60 K=1,NSTATN

WP = norssr(xg ) ]

IF (NP .GT. 1) CALL CONIWT (WTDL(1,K),PSEGS(1,1,K),NP)
CONTINUE

IF (NLOADS .EQ. 0) GO TO 69

obtain locations for load calculations

DO 65 IP=1,NLOADS
XLS = XLDSTN(IP)

K1 = NSTATN - 1

DO 63 K=1,N1 i

IF (.NOT. (XLS.GE.STATNEK; .AND. XLS.LT.STATN(K+1)}) GO TO 63
XLDSTH(IP) = O0.5«(STATN(K) + STATN(K+1,)

GD TO 64

CONTINUE




64
65

68
69

70
80

XLDXPT%IP; = LCB - XLDSTN(IP)*LPP/20
LSTATN(IP) = NSTATN + 1 - K
CONTINUE

compute section mass

L = NSTATK + 1
DO 68 K=1,NSTATN

=L -1
IF (PUNITSE ; .EQ. HETER; SMASS%L; = SHGHT&K)*iOOO
IF (PUNITS .NE. METER) SMASS(L) = SWGHT(K)*2240/GRAV
CONTINUE
CONTINUE
calculation of wetted surface
NS = NSTATH

DO 80 K=1,NSTATN

NP = NOFSET(K)

GIRTH(K) = ZERO

IF (NP .LT. 2) GO TO 80

DO 70 J=1,NP

GIRTH(K) = GIRTH(K) + WTDL(J,K)
CONTINUE

GIRTH(K) = TWO * GIRTH(K)
CONTINUE

CALL SPFIT (X, GIRTH, ELEMS, NS)
CALL SPINTG (X(1), X(NS), X, NS, ELEMS, ZERQO, WSURF, DUMMY)

write offsets to HPLFIL for graphics
CALL SPLNFT
write scratch file

FIS = sbs(1:LsSDS)//*.SCR!?

OPEN (UNIT=SCRFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS='UNKNOWN’)

WRITE ESCRFIL; YY,ZZ,ENN,ISTA
WRITE (SCRFIL) WTDL,NORM

CLOSE (UNIT=SCRFIL)
RETURN
END

C DECK HSTOUT

SUBRQUTINE HSTOUT

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 pnuné 2) ,BESTH(10,2) ,BKHE(10,2),BKINTH BKWDTH
2 BKWL(10.2),BKAN(12,2), NSKSET, SKIMAG (2}, SKFLS(2),SKALS(2),
2 sxuusg 2 SKHB(2) sxFLuLé ; bKALHL§ g sxnuuLé ; NRDSET, RDIMAG(2
2 RDRFS(2),RDRAS (2}, RDRHB(2) .RDRFWL (2) . RDRAWL(2) .RDTFS(2),RDTAS(
2 RDTHB(2) "RDTFWL (23, RDTAWL(2) , NSBSET, SBIMAG(2) , SOBRFS(2) . SOBRAS
2,SOBRHB(2 § soanrwg § SOBRAW(2} ,SIBRFS$(2) ,SIBRAS(2) ,SIBRHB(2),
2" SIBRFW(2),SIBRAW(2) ,SB™ s\ 2) , SBTAS(2), SBTHB(2) ,SBTFWL(2),
2 SBTAWL(2).NFNSET,FNIMAG(2) ,FNRFS(2),FNRAS(2),
2 FNREB(2),FNRFWL(2),FNRAWL(2) ,FNTFS(2),FNTAS(2) ,FNTH3(2),
2 FNTFWL(2), FNTAWL(2),NEXPRD,ENRDO(8) , ENRDS(8)

COMMON /DATINP/ OPTN,MGTN,BSCFIL,VLACPR,RAOPR,RLDNPR,DISFPLMT,
2 LRAOPR,ADRPR,ORGOPTN, GHNUH KG STATN(25) hSOFST(ZS)
2 NLEUF(”S) BLFBTH(iO 25) UTRLHE(IO 25), BLEUF(?B) TLEUF%QS%
AREALF(QS’ NPTLOC PTNUHB(lO) PTHAHE XPTLOC(lo) YPTLOC(10
2 ZPTLOCE ; ,NBB FBNUHB(iO) FBNRHE XPTFBD(lo) YPTFBD\lO)-
2 ZPTFBD FBCODE(iO) FBTYPE RDOT(iO) VKDES,FNDES,
2 STATEM, STATIS
CHARACTER‘4 PTRAME(8,10) ,FBNAME(8,10) ,STATNM(E) ,FRTYPE(3,10)
INTEGER Urln,nuxn,naur;L vhnunu,unopn,nuuPR,RLDHPa,Enronp
2 FBNUMB,PTNUMB, ORGOPTN
REAL KG




COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GH.DELGH,NEBLA,KPITCH.KROLL,KYAW,KYAURL,ANP,VCB,FBDX,FBDY,
FBDZ,NFREBD.KPT,YPT,ZPT,NPTS.LCB,GML,ASTAT,BSTAT,TITLE,MASS.
DISPLM,IPITCH, IROLL,IYAW,IYAWRL,CREAVE,CPITCH, CHEAPL, CROLL,
AREAMX,WSURF,GIRTH,FBDZV ,DBLWL, TLCB
INTEGER NSTATN,NOFSET(25) ,NFREBD,NPTS

CHARACTER#*4 TITLE(20)

REAL %(25),Y(10,25),2(10,25) ,FRDZV(8,10) ,LPP,BEAM ,DBLWL., TLCB,
DRAFT,LCF,VCG,GM,DELGM, NEBLA ,KPITCH, KROLL KYAW,KYAWRL,AWP ,VCEB,
FBDX(10) FBDY(lOS.FBDZ(iO),XPT(lO),YPT(105,ZPT(IO),LCB,GHL.
ASTAT(25$,BSTAT(25),HASS.DISPLM,IPITCH,IROLL.IYAU,7
IYAURL,CHEAVE,CPITCH,CHEAPI.CROLL,AREAHX,USURF,GIRTH(QS)

COMMON ,I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL.LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL.RMSFIL,SEVFIL.SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU, RHOS ,RHOF, GNUS , GNUF , FTMETR ,PUNITS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI.PI,PIOT.DEGRAD,RADDEG,VKMETR,HETRVK.GRAV,RHO,GNU,RHOS,
1 RHOF,GNUS,GNUF,FTMETR

[ST SN

[ SN N R IR
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COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,READ,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS, ADDRES,SALT, READ,EXROLL, BKEEL

CHARACTER*4 UMETR(2),UFEET(2),UN1TS(2)

DIMENSION BKL(2),IBKWS(2)

DIMENSION SKL(2 ,sxﬂizg,lsxus§2;

DIMENSION RRT(29.RTP(2).RDMSP(2) ,RDMCH(Z),IRDWS(2)

DIMENSION SBORT(2),SBIRT(2),SBTIP(2),SBOMC(2),SB1MC(2),
2 SBOHS(Q).SBIHS(Z),ISBHS(2)

DIMENSION FRT(2),FTP(2),FNMSP(2) ,FNMCH(2),6IFNWS(2)

REAL LPPND.LCBND,LCFND,KGND.GMND.KM.KMND.KB.KBND

CHARACTER*4 METER,TONSM,TONSE,TON

DATA METER /’'METE'/
DATA UMETK /' MET’,'ERS '/
DATA UFEET /' FEE’,'T */
DATA TONSM /' M. '/
DATA TONSE /' L. /

UNITSﬁig UHETR&I;
UNITS(2) = UMETR(2

TON = TONSK

IF (PUNITS(1) .NE. METER) UNITS(1)

IF EPUNITSEl; -KEE. HETER; UNITS(2)

IF (PUNITS(1) .NE. METER) TON = TON

LPPND = LPP/BEANM
BEAMND = BEAM/DRAFT
CRFTED = DRAFT/BEAM

UFEET(1)
[UFEET(2)

it N

convert displacement from mass t0 tons

DISPLT = MASS*.001

IF (PUEITS(1) .NE. METER) DISPLT
VOL = MASS/RHO

DISPRD = VOL/(0.1*LPP)*=3

IF (PUNITS(1) .ME. METER) DISPND
LCBND = LCB/LPP

LCFND = LCF/LPP
VCGND = VCG/BEAM

KGND = KG/BEAM
N = GM/REAM

s Mss) ssemenan

KM = KG+GM
KKKD = KM/BEAM

MASS * GRAV / 2240.

DISPLT/{0.01*LPP)*+3

-1

[y}
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KB = VCE + TLCB
KBND =~ KB/BEAM

* waterplane and wetted surface

AWPND = AWP/(LPP+*BEAM)
WSRFND = WSURF/(2.*LPP*DRAFT + 2.+BEAM*DRAFT + LPP+BEAM)

* gyradii

RGYRAD = KROLL*BEAM

PGYRAD = KPITCH*LPP

YGYRAD = KYAW*LPP
* hydrostatic coefficients

CB = NEBLA/(LPP#BEAMSDRAFT)

CX = AREAMX/(BEAM«DRAFT)

CP = CB/CX
* convert design speed in knots to froude number
* estimated roll period based on equation -~
» ROLPER = (TPI/SQRT(GRAV)) * SQRT( (RGYRAD*%2+444)/GM )
* vhere A44 = O.256*RGYRAD**2

ROLPER = (TPI/SQRT(GRAV)) * SQRT(1.25%RGYRAD*%2/GM)
ROLFRQ = TPI/ROLPER
= LPP/20.

* bilge keel

IF (NBKSET .EQ. 0) GO TO 16

DO 10 IBK=1,NBKSET

BKL(IBK) = (BKAS(IHK) - BKFS(IBR)) = SS

IBKWS(IBK) = 4. = BKL(IBK) » BKWD(IBK)
10 CONTINUE

- skeg

16 IF (NSKSET .EQ. 0) GO TO 26
DO 20 ISK=1 ,NSKSET

sxnixsxg = €SKALS(ISK) - SKFLS(ISK)) ® SS
SKH{ISK) = (SKAUWL(ISK) - SKALWL(ISK))
FACTOR = 1.0

IF (SKHB(ISK) .GT. 0.) FACTOR = 2.0
ISKNS(ISK) = FACTOR * SKL(ISK) » SKH(ISK)
20 CONTINUE

* rudder

25 IF(NRDSET .EQ. 0) GO TO 3B
DO 30 IRD=1,NRDSET
nnr§xang = $RDRA5§IRD; - RDRFS2IRD§§ % SS
RTP(IRD RDTAS(IRD) - RDTFS(IRD)) » SS
A = RDTHB(IRD) - RDRHB(IRD)
B = (§RDRFUL(IRD)+RDRAUL(IRD)) - (RDTFWL(IRD)+RDTAWL(IRD))) / 2

RDMSP(IRD) = SQRT(A*A + B%B)
0 l}Dl)lCH(égD) = (((RDRAS(IRD)+RDTAS(IRD)) - (RDRFS(IRD)+RDTFS(IRD)))
2) =
FACTOR = 2.0
IF (RDRHB(IRD) .GT. 0.) FACTOR = 4.0
IRDWS(IRD) = 'ACTOR = RDMSP(IRD) « RDMCH(IRD)

30 COFTINUE
* propeller shaft brackets

36 IF (NSBSET .EQ. 0) GO TO 456
DO 40 ISB=1 NSBSET
SBORTEISB% £SOBRAS(ISB) ~ SOBRFS(15
SBTIP(ISB SBTAS(ISB) - SBTFS(ISB

nan

76




40

45

50
&5

3

saonchsﬁg = (((s0 Bhgs(xqs)+SBTA5(ISB)) - (SOBRFS(ISB)+
SBTFS(ISRE))) / 2) »
A = SOBREB(ISR) - SBTHB(ISB)

(I1SB)+SOBRAW(ISE)) - (SBTFWL(ISB)+SBTAWL(ISB))) / 2

B = (%SOBRFU
SBOMS(ISB) = SQRT(A*A + B*B)

FACTOR = 4.0 ]

ISBWS(ISB) = FACTOR » (SBOMS(ISB)«SBOMC{(ISB))
IF (SBTHR(ISB) .EQ. 0.) GO TO 40

SBIRT(ISB) = (SIBRAS(ISB) ~ SIBRFS(ISB;) * SS
SBIMC(ISB) = ((SIBRAS(ISB)+SBTAS(ISB) - (SIBRFS(ISB)+
SBTFS(ISB))) * SS

A = SBTHB(ISB) - SIBRHB(IQB)

B = (%SIBRFH(ISB)+SIBRAU(IQB)) - (SBTFWL(ISB)+SBTAWL(ISB))) /
SBIMS(ISB) = SQRT(A*A + B=B)

ISBWS(ISB) = ISBWS(ISB) + (FACTOR = (SBIMS(ISB)+SBIMC(I1SB)))
CONTINUE

| &)

fin

TF (NFNSET .EQ. Q) GO Tu 65

DO 50 IFN=1,NFNSET

FRT(IFN) = (FNRAS(IFN) - FNRFS(IFN)) #* SS

FTP(IFN) = (FNTAS(IFN) - FNTFS(IFN)) * SS

A = FNTHB(IFN) - FNRHB(IFN) )

B = (§FNRFHL(IFN)*FNRAHL(IFN)) ~ (FNTEWL(IFN)+FNTAWL(IFN))) / 2

FNMSP(IFN) = SQRT(A*A + B#B) ) )

5§§CH(§FN) = (((FKRAS(IFN)+FNTAS(IFN)) - (FNRFS(IFN)+FNTFS(IFN)))
* 3S

FACTOR = 2.0

IF (FNXRHB(IFN) .GT. O0) FACTOR = 4.0

IFNWS(IFN) = FACTOR + FHMSP(IFN) * FNMCH(IFN)

CONTINUE

CONTINUE
transform real variables to integers

IDISPL = DISFLT + .5001
JAWP = AWP + .5001
IWSURF = WSURF + .50601

#*%» ghip particulars table *%*x

WRITE (IPRIN,1000
WRITE sxpnxn 1005) (TITLE(I),1=1,20)
WRITE (IPRIR, 1010

WRITE (IPR1N,1015

WRITE (IPRIN,1020) LPP, (UNITS(I)
WRITE (IPRIN,1025) BEAM, (UNITS(I
WRITE (IPRIN, 1030 DRAFT, (UKITS(
IF §PUNIT g .NE. HETER* WRITE
IF (PUNITS(1) .EQ. METER) WRITE
WRIT ¥,1040) VKDES,FNDES
WRITE glPHIN 101o§

1,2),LPPKD

=1,2} BEAMND

1=1 25 DRFTHD

RIN. 1025; DISPLT,TON,DISPND
RIN.1036) DISPLT.TON,DISPND

1
P
P

I
:
6

WRITE (IPRIN, 10456

WRITE (IPRIN, 1050 VCG, (UNITS(I),I=1,2),VCGND
WRITE (IPRIN, 1065 KG.EUHITS%I ,I=1,2§.KGND
WRITE (IPRIN, 1060} GM, (UNITS(1),I=1,2),GMND
WRITE §IPRIN 10653 KH.éUNITSéI ,I=1,2;,KMND
WRITE (IPRIN,1070) KB,(UNITS(I),I=1,2),KBND
WRITE (IPRIN,1010

WRITE (IPRIN,1075

WRITE (IPRIN,1080) LCB, (UNITS(I),I=1,2),LCBND
WRJTE (IPRIN,1C85 LCB,iUNITS§13,1=1,2;.LCBND
WRITE (IPRIN,10980) LCF,(UNITS(I),I=1,2),LCFND
WRITE (TPRIN,1010

WRITE SIPRIH.1095§

WRITE (IPRIN,2000) RGYRAD, (UNITS(I),I=1,2),KROLL
WRITE (IPRIN,2006) PGYRAD, %UNITSEI%,I=1,2; KPITCH
WRITE (IPRIN,2010) YGYRAD, (UNITS(I),I=1,2),KYAW
WRITE (IPRIN,2015 ROLPER, ROLFRQ

WR1TE (iFR1E,10i0)

WRITE kIPRIH,20205

-]
-1




100

110

120

122
126

130

140

WRITE (IPRIN,2025) AWP,(UNITS(1),I=1,2),AWPND
WRITE (IPRIN,2030 WSURF (UNITS(1),I=1,2),WSRFND
WRITE IPRIN.iOiO

WRITE gIPRIN 2040§
WRITE (IPRIN,2046) CB,CX,CP
WRITE (IPRIN,2050)

=¥k appendage particulaxs table kws

WRITE (Ipnzﬂ,iooo)
WRITE (IPRIN,2998) (TITLE(I).i=1,20)
WRITE (IPRIN,1010)
IF (NBKSET .EQ. 0) GO TO 100
WRITE (IPRIN,3000)
WRITE (IPRIN,3005) BKL(1),(UNITS(I),I=
IF (NBKSET .EG. 2) WRITE(IPRIN, 301038
WRITE (IPRIN,3015) BKWD(1), (UNLT“(Ig I
IF (NBKSET EQ. 2) HRITEEIPRIN 3010) B
WRITE (IPRIN,3020) IBKWS(1),(UNITS(I),
IF (NBKSET .EQ. 2) WRITE(IPRIN,3025B)
WRITE (IPRIN,1010)
IF (NSKSET .EQ. 0) GO TO 110
WRITE EIPRIN.3030;
WRITE (IPRIN,3035) SKL(.),(UNITS(I),I=1,2)
IF (NSESET .EQ. 2) WRITE(IPRIN, 2040 SnL(Q) (UNITS(I),I1=1,2)
WRITE (IPRIN,3045) SKH(1),(UNITS(I),I=1,2)
IF (NSKSET .EQ. 2) WRITE(IPRIN, 3050) SKH(2) (UNITS(I),I=1,2)
WRITE (IPRIN,3055) ISKVSEi) T(URTTS(D) 1=1,2)

IF (NSKSET .EQ. 2) WRITE(IPRIN,3060) stus(z) (UNITS(1),I=1,2)
WRITE (IPRIN,1019

IF (NRDSET .EQ. 0) GO TO 120
WRITE (IPRIN,3065)
WRITE (IPRIN, 3070) RRT(1), (UNITS(I), I=1,2

1F (NRDSET .EQ % WR1TE(IPRIN,3075) RRT(Z) {UNITS(I),I=1,2)
WRITE (IPRIN, 3030 RIP (1), (UNITS(I),I

IF (NRDSET EQ 9 HRITEZIPRIN %07§$ RTP(2) (UNITS(I),I=1,2)

, (UNITS(I),1I=1,2)
), (UNITS(I),I=1,2)
)

$(2), (UNITS(I),I=1,2)

o

1
K
K
1
1B

WRITE (IPRIN,3080) RDMSP(1),(UNITS(I),I=1
IF (NRDSET .EQ. 2) WRITE(IPRIN,3095) RDM%P(2) (UNITS(I),I=1,2)

w
WRITE (IPRIN, 31oog IRDHS%i) ,(UNITS(I),I=1,2) '

V\/\J

IF (NRDSET .EQ. 2) WRITE(IPRIN,31Gb) IRDws(z) (UNITS(I),I=1,2)
WRITE (IPRIN,1010)
IF (NSBSET .EQ. o; GO TO 130

WRITE §IPRIN.3110

WRITE (IPRIN,3118) SBORT(1),(UNITS(I),I=1,2)

IF (NSBSET .EQ. 2) WRITE(IPRIN,3120) SBORT(2), (UNITS(I),I=1,2)
WRITE {TPRIN,3145) SBOMS(1),(UNITS(I),I=1,2)

IF (NSBSET .EQ. 2% WRITE(IPRIN,3150) SBOMS(2), (UNITS(I),I=1,2)
WRITE (IPRIN,3135) SBTIP(1), (UNITS(I),1=1,2)

IF (NSBSET .EQ. 2) WRITE(IPRIN,3140) S$BTIP(2), (UNITS(I),I=1,2)
IF ésarna(ig .EQ.0. .AND. HSBSET.EQ. 1; 20 TO 125

I (SBTHR{1).EQ.O. .AND. NSBSET.EG.2) GO TO 122

WRITE (IPRIN,31256) SBYRT(1),(UNITS(I), I=1,

IF (NSBSET .EQ. 2) WRITE IPRIN,3120) SBIRT(Q) (UNITS(I),I=1,2)
WRITE (IPRIN,3158) SBIMS(1), (UNITS(I),1=1,2)

%g %gsgggT .£Q. 2) WRITE(IPRIN,3150) saxns(z) (UNITS(I),I=1,2)
WRITE (IPRIN,3126) SBIRT(2),(UNITS(I),I=1,2)
WRITE g*varn ,3166) SBIMS(2 gunxrs ,I=1,2

WRITE (IPRIN 3135 ISBWS 'UNTTS(I) . 1=1,

IF (NSBSET .EQ é HRITE(IPRIN 3170) 1sBWS(2), (UNITS(1),I=1,2)

N
e

WRITE (IPRIN, 1010
IF (NFNSET .EQ. 0) GO TO 140

JRITE (IFRIN,3175

WRITE (IPRIN.3180) FRT(1),(UNITS(1),I=1,2)

IF (RFNSET .EQ. 2 WRITE(IPRIN, 3185) Far(z) (UNITS(1),I=1,2)

WRITE (IPRIN, 51902 FTP(1), (UNITS(I),I
25

IF (NFNSET .EQ. 2
WRITE (IPRIH 3200
IF (NFNSET Eu 2
WRITE (IPRIN 2210

~——

FNMSP(1), (UNITS(1),6I=1,2
WRIVE(IPRIN,3208) FNMSP(2), (UNITS(I),I=1,2)
IFNWS{1), (URITS(I)

2)
HRITE%IPRIH ,3185) FTP(2> (UNITS(I),I=1,2)
,I=1,2
WoITE(IPRTYN,2215) IFNHS(2),(UNITS(T) T=1,2)

~

ir \nrnanx B Q

CONTINUE
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WRITE (IPRIN,3300)

1000 FORMAT 21R1)
1005 FORMAT (1HO,1X,20A4//28X%,26HTABLE OF SHIP PARTICULARS)
1010 FORMAT g/)
1015 FORMAT (10X%,22HSHIP CHARACTERISTICS ~-,/)
1020 FORMAT (10X,24H SHIP LENGTH (LPP) » F7.2,24A4,
2 4%, 12BLENGTH/BEAN ,7X,F7.3)
1025 FORMAT (10X,25H BEAM AT MIDSHIPS ,F6.2,2A4,
2 4X,12HBEAM/DRAFT ,7X,F7.3)
1030 FORMAT (10X,26H DRAFT AT MIDSHIPS F6.2,244,
2 4X,12HDRAFT/BEAM ,7X,F7.3)
1036 FORMAT (10X,23H DISPLACEMENT (S.W.) ,FB8.1,A4,4HTONS,
2 4X, 17HDISPL/( Q1LPP)**3,1X,F8.3)
1036 FORMAT (10X,23H DISPLACEMENT (5.¥.) ,F8.1,A4,4HTORS ,4X,
2 1THVOLUME/{.1LPP)=*+3,1X,F8.3)
1040 FORMAT (10X,25H DESIGN SHIP SPEED ,F6.2,8H KNOTS ,
2 4X,13HFROUDE NUMBER,€X,F7.3)
1045 FORMAT glOX QOHVERTICAL LOCATIONS ~,/)
1050 FCRMAT (10X,26H C. OF GRAVITY (VCG)» ,F6.2,24A4,
2 41,12HVCG/BEAH LTX,F7.3)
1055 FORMAT (10X,26H C. OF uRAVITY (KG)** ,F6.2,244,
2 4X, 12HKG/BEAM JX,FT
1060 FORMAT (10X,2BH HETACENTRIC AT. (GM) ,F6.2,244,
2 4X, i2HGM/BEAM ,TX,F7.3)
1065 FORMAT (10X,25H HETACENTER (KM) %% F6.2,2A4,
2 4X,12HKM/BEAM ,TX,F7.3)
1070 FORMAT (10X,25ER C. OF BUOYANCY (KB)** ,F6.2,2A4,
2 4X,12HKB/BEAM ,TX,F7.3)
1075 FORMAT EIOX 27HLDNQITUDINAL LOCATIONS*** -,/)
1080 FORHAT 10X,26F C. OF GRAVITY (LCG) ,F6.2,244,

2 41, 12HLCG/LENGTH LT, F7,

1085

FORMAT (10X,25H C. OF BUDYANCY (LCB) JF6.2,2A4,

2 4X, 12HLCB/LENGTH ,TX,F7

1090

3)
FORMAT (10X,26H c. nF FL OgATION (LCF) ,F6.2,244,

24X, 12HLCF/LENGTH ,TX,F7.

1095
2600

2008
2010
2015

2020
20256

2030

[V SIS

FORMAT (10X,24HMOTION CHARACTERISTICS -,/)

FORMAT (10¥,26H ROLL GYRADIUS ,F6.2,244,
4X,12HRG/BEAH ,7K,F7.3)
FORMAT (10X,28H PITCH GYRADIUS ,F6.2,2A4,
4X,12KPG/LPP ,1X,F7.3
FORMAT (10X,2BH YAW GYRADIUS F6.2,204,
4X,12HYG/LPP ,7X,F7.3)

TFORMAT (10X,25H ESTIMATED ROLL PERIOD ,F6.2,8H SECONDS,
4X, 19EROLL FREQ (RADIANS),F7.3)

FORMAT E1ox , 16HCOMPUTED AREAS —,/)

FORMAT (10X,23H WATERPLANE ,F8.1,4H 5Q.,2A4,

2 14HAHP/EL“P*BEAH) ,6X,F7.

3)
FORMAT (10X,23H WETTED SURFACE, HULL ,F8.1,4F SQ.,2A4,

2 16HWS/(2LD+2RD+LB),4X,F7.3)

2040
20456

20560

NN WN

2999
3000
3006
3010
3016
3020

30256
3030
3036
3040
30456
3050
3065

3060

ta

FORMAT E1ox 19HHULL, COEFFICIENTS - /]

FORMAT (10X,26H BLOCK (CB) ,F6.3,/
10X,28H SECTION (CX) F6.3,/
10X,250 PRISMATIC (CP) 6.3)

FORMAT (1HO,/10X,22H+ WATERLINE REFFRENCE

/10K, 1THs* KEEL REFERENCE

/10X, 1TH#*+F P, KEFERENCE
FORMAT (1EO,1X,20A4//23X,36ETABLE OF SHIP APPENDAGE PARTICULARS)
FORMAT (10X.28HBILGE KEEL CHARACTERISTICS ~
FORMAT (12X,29HBILGE KEEL LENGTH (SET NO. 15 20X ,F7.2,2A4)
FORMAT (30X,11H{SET NO. 2),20X,F7.2,244)
TNRKAT (12X ,20HBILGE KEEL WIDTH (SET KO. 1) 20X,F7.2,244)
FORMAT 12§ "42HTOTAL WETTED SURFACE AREA (B.K. SET NO. 1),7X,I7,
4H SQ.,2A4
FORMAT (38X,16H(E.K. SET NO. 2),7X,I7,4H SQ.,244)
FOFMAT (10X,22HSKEG CHARACTERISTICS -./)
FORMAT (12X.34HSKEG LENGTH Al ONG KEEL (SET NO. 1),1BX,F7.2,244)
FORMAT (35X,11H(SET NO. 2),15X,F7.2,2A4)

FORMAT (12X,23HSKEG HEIGHT (SET 0. 1),26X,F7.2,2A4)
FORMAT (24X,11H(SET NO. 2),26X,F7.2, 244)
FURMAT (12X,42HTOTAL WETTED SURFACE AREA (SKEG SET KO. 1),7X,17,

AH S0, 2A4)
FORMAT’ (381 16H(SKEG SET NO. 2),7X,I7,4H SQ.,244)
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3065

FORMAT (10X,24HRUDDER CHARACTERISTICS -/

3070 FORMAT %12X,36HRUDDER RNOT CHORD LENGTH (SET NO. 1),13X,F7.2,244)

3075

3080 FORMAT

FORKAT (37X,11H(SET NO. 2),13X,F7.2,2A4)

3080 FORMAT §12X,36HRUDDER TIP CHORD LENGTH (SET NO. 1),13X,F7.2,244)

3100 FORMAT

12X ,28HRUDDER MEAN SPAN (SET NO. 1),21X,F7.2,2A4)

3095 FORMAT §2QX,11H(SET NO. 2), 21X,F7.2,244)

3105 FORMAT

3110

4
12X . 44HTOTAL WETTED SURFACE AREA (RUDDER SET NO. 1),5X,
2 I7,4H S0.,244)
38), 18H(RUDDER SET NO. 2),5X,I7.4H SQ.,2A4)
FORMAT (10X,42HPROPELLER SHAFT BRACKETS CHARACTERISTICS -,/)

3115 FORMAT (12X,45HOUTSIDE BRACKET ROOT CHORD LENGTH (SET NO. 1),4X,

3120

3125 TORMAT

2 F7.2,2A4)

FORMAT EQGX.iiH(SET NO. 2),4X,f7.2,2A4)

3 12X .45HINSIDE BRACKET ROOT CHORD LENGTH (SET NO. 1),4X,
2 F7.2,2

A4)
3126 FORMAT (12X,45HINSIDE BRACKET ROOT CHORD LENGTH (SCT NO. 2),4X,

2 F7.2,2

) A4)
3135 FORMAT (12X,37HBRACKET TIP CHORD LENGTH (SET NO. 1),12X,F7.2,

2 2A4)

3140 FORMAT E38X,11H(SET NO. 2),12X,F7.2,244)

3145 FORMAT

. | 12X, 37HOUTSIDE BRACKET MEAN SPAN (SET NO. 1),12%,F7.2,
2A4

3150 FORMAT &381,11H(SET NO. 2),12X,F7.2,244)

3166 FORMAT

. ; 12X,3THINSIDE BRACKET MEAN SPAN (SET NO. 1),12%,F7.2,
2A4

31562 FORMAT (12X,37HINSIDE BRACKET MEAN SPAN (SET NO. 2),12%,F7.2,

2A4)

3165 FORMAT (12X,45HTOTAL WETTED SURFACE AREA (BRACKET SET NO. 1),4X,

3170 FORMAT

2 I7,4H S?.,2A4)
38X, 19H(BRACKET SET NO. 2),4X,17,4H SQ.,244)

3176 FORMAT %10X,21HFIN CHARACTERISTICS -,/)

3180 FORMAT
3190 FORMAT

12X,33HFIN ROOT CHORD LENGTH (SET XO. 1),16X,F7.2,244)

3185 FORMAT %34X,1IH(SET NO. 2),16X,F7.2,2A4)

3200 FORMAT

12X,33HFIN TIP CHUYD LENGTH (SET NO. 1),16X,F7.2,244)
12X,26HFIN MEAN SPAN (SET NO. 1),24K,F7.2,244)

3206 FORMAT £26X,11H(SET NO. 2),24X,F7.2,244)

3210  FORMAT

3300 FORMAT

12X . 41HTOTAL WETTED SURFACE AREA (FIN SET NO. 1),8X,I7,
2 4H SQ.,2A4)

3215 FORMAT E38X,153(FIN SET ND. 2),8X,I7,4H S0.,244)

1HO,9X,39HNOTE: 1IF A “SET" REPRESENTS A PAIR OF
31HAPPENDAGES (E.G., BILGE KEELS),/,17X,16HTHEN THE WETTED
46KESURFACE IS COMPUTED FOR THE TOTAL AREA OF BOTH,/,17i,
11HAPPENDAGES.)

RETURN
END

(S 1 M1 ¢

C DECK HYD2D

SUBROUTINE HYD2D

fits agline to 2-d potentiais and forces as function of frequency
SIGMA is array of frequencies
PHI2D is array of 2-d velocity potentials
(frequency, node, mode)

PHELM is array of spline segments for PHI2D versus SIGMA

COMMON /ENVIOR/ VK,NVK,MU,HMU,OMEGA,NOMEGA ,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S, NNMU, FRNUM, VES

INTEGER NVK,NMU,NOMEGA,dSIGMA,NSIGWH,NTHOD,NRANG,NNMU(8)

REAL VK(8),HU§37,8),0HEGA(30),SIGHA(iO) SIGWH(4) , THODAL(8),
2 RANG(8),RLANG(8).S(30,8) ,FRNUN(8) ,VFS(8)

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG.GM.DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL , AWP ,YCB , FEDX ,FEDY,
FBDZ,NFREBD, XPT,YPT, ZPT,¥PTS,LCB, GML , ASTAT, BSTAT, TITLE, MASS,
DISPLM,IPITCH, IROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI,CROLL,
AREAMX , WSURF, GIRTH ,FBDZV,DBLWL, TLCB
INTEGER NSTATN,NOFSET(25) ,NFREBD,NPTS

CHARACTER+4 TITLE(20)

REAL X(2E).Y(10,26),2(10,25) ,FBDZV(8,10) ,LPP,BEAM,DBLVL, TLCB,
DRAFT,LCF,VCG, GM,DELGH, NEBLA ,KPITCH,KROLL ,KYAW, KYAVRL , AWP,VCB,
FBDX(10) . FBDY(10),FBDZ(10),XPT(10) ,YPT(10),ZPT{10) ,LCB,GHL,

NR -

RN
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ASTAT(25) ,BSTAT(25) ,MASS,DISPLM,IPITCH, IROLL,IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPIL,CROLL, AREAMX,WSURF,GIRTH(25)

COMNON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDK,LSVIDX
REAL PFIDX(235),RMIDX(183),SVIDX(3)

COMMON /I0/ SYSFIL.POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQOFIL,RMSFIL,SEVFIL,SFDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,RPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PELEM/ PELEM
COMPLEX PELEM(4,1000)

COMMON /TWOD/ YY, ZZ, EKN, ISTA
INTEGER ISTA
REAL YY(10,25),2Z2(10,25),ENN(4,10,25)

COMPLEX PHI2D(10,10,4),PHELM(4,9,40)
EQUIVALENCE (PELEM(1 1) ,PHI2D(1,1,1)), (PELEM(1,101),PHELM(1,1,1))

READ (SCRFIL) YY,ZZ,ENN,ISTA
DO 30 K=1,NSTATN

NPT = NOFSET(K)
IF (NPT .LT. 2) GO TO 30

* compute 2d potentials

CALL TWODPT (K,Y(1,X),Z(1,K),NPT,PHI2D)

* compute spline coeificients for PHIZD

10
20

DO 20 L=1,4

LH = (L-1}+10

L0 10 J=1,NPT

H=1LNM+J

CALL CPFIT (SIGMA,PHI2D(1,J,L),PHELM(3,1,M),NSIGMA)
CONTINUE

CONTINUE

* write spline coefficients to potential file

30

C DECK

RN

[ 8

N

[ ]

CALL WTPELM (K,PHELM)
CONTINUE

RETURK
END

HYDCAL
SUBROUTINE EYDCAL

COMMON /DATINP/ OPTR,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR ,DISPLMT,
LRAOPR, ADRPR, ORGOPTN, GMNOM,KG STATN(ZB) ,NSOFST(25),
HLEUF(2B) HLFBTH(iO 25) UTRLhE(IO 26), BLEHF(ZE) TLEHF?25§
AREALF (26} ,NPTLOC, PTNUHB(iO) PTNAHE XPTLOC(iO) YPTLOC(10
ZPTLOC 10; ,NBB FBHUHB(iO) FBNAME, XPTFBD(IO) YPTFBD(lO),
ZPTFED(10) ,FBCODE(10), FuLYPE RDOT(10) , VKDES ,FNDES,

STATNHN, STATIS

CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10) ,STATNM(E) ,FBTYPE(3,10)
INTEGER OPTN,MO1N,BSCFIL, VLACPR,RACPR, ADRPR, RLDHPR FBCODE
FBNUHB.PTHUHB,ORGOPTN

REAL KG

COMMOY /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL, LRAFIL,ORGFIL, RAOFIL RMSFIL,SEVFIL, SPDFIL
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL PCTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, IPRIN,
SCRFIL.HPLFIL,LRAFIL,ORGFIL,RADFIL,RHSFIL,SEVFIL,SPDFIL.
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C DECK

NN =

ST

SPTFIL,LACFIL,LAEFIL

COMMON /SMPSYS/ F1S,6AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS,SMPDS, SHPTYPS, SHIPS, VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDs,LHALOS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS, LSHPDS,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER#*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPQS,SMPDS,SHPTYPS
CHARACTER SHIPS*6,VARS*2,CYCLS*2

INTEGER*2 OPTION

COMMON/STATE/LAT,VRT,LOADS, ADDRES, SALT, READ ,EXROLL, BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL

IF (OPTN .GT. 3) GO TO 10

FIS = SDS(1:LSDS)//'.SCR’
OPEN (UNIT=SCRFIL,FILE=FIS,FORM=’'UNFORMATTED’,STATUS='UNKNOWN')

FIS = SDS(1:LSDS)//’.POT?
OPEN (UNIT=POTFIL,FILE=FIS,STATUS=’UNKNOWN’,
ACCESS='DIRECT’ ,RECL=1750)

FIS = SDS($:LSDS)//’.COF’
OPEN (UNIT=COFFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS="UNKNOWN’)

FIS = sSDS(4:LSDS)//’.LCO’
IF (LOADS)
OPEN (UNIT=LCOFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS=’UNKNOWN’)

4S = '(/4X,"CALLING HYD2D")?
WRITE g*.AS)
WBITE (TEXFIL,AS)

CALL HYD2D

AS = '(4X,"CALLING T3DAMD")’
WRITE %‘.AS}
WRITE (TEXFIL,AS)

CALL T3DAMD

AS = 7(4%,"CALLIKG COFQUT")’
WRITE (#*,AS)
WRITE (TEXFIL,AS)

CALL COFQUT

CLOSE UPII=SCRFIL2
CLOSE (U¥IT=PDTFIL)
CLOSE (UNIT=COFFIL)
IF (LOADS) CLOSE (UNIT=LCOFIL)

CONTIN'E

RETURN
END

INERST
SUBROUTIRE LNERST (OMEGAE,TV,TL)

COMMOR /'GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,

VCG, Gh,DELGM , NEBLA ,KPITCH,KKOLL, ¥ VAW, KYAWRL , AWP , VCB , FEDX ,FBDY,
FEDZ,KFRERD , XPT,YP'", ZPT,NPTS, LCB, GML ASTAT, BSTAT . TITLE, MASS,
DISPLM,IPITCH, TROLL, IYAW, IYAWRL, CHEAVE, CPITCE, CHEAPI, CROLL.,
AREAMX 'WSURF, GIRTH,FBDZV |DBLAL, TLCB

INTEGER NSTATN,NOFSE-(26},NFREBD, NPTS

CHARACTER*4 TITLE(20)
REAL A(zb.¥(i0,256),2(10,25) ,FED2Y(e,:0) 1Pt
DRAFT,LCF, VCG ,GM,DELGM ,NSBLA KPI™CH,KROLL K
FEDX(10) ,FBDY(10),FBDZ{ 0, , XPT(10),YPT(10)

~

REAM DRLMWT.,TLCR

D -
AW ,KYAWRL , AWP ,VCB,
ZPT(10),LCB,GHKL,
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ASTAT(25),BSTAT(25) ,MASS ,DISPLM,IPITCH, IROLL,IYAW,
IYAWRL, CHEAVE CPITCH CHEAPI CROLL AREAMX HSURF GIRTH(QS)

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL

COMPLEX TV(3,3),TL(3,3)

OMGE2 = OMEGAE+*QOMEGAE
IF (.NOT. VRT) GO TO 10

vertical mode
add mass, mass*vcg and inertia terms

TV(1,1) = TV(1,1) - OMGE2#*MASS
V(1,3 V(1,3 OMGE2*MASS*YCG
V(2,2 V(2,2 OMGE2*MASS
(3,1 T™v(3,1 OMGE2*MASS*V.G
TV(3,3) = TV(3,3)

OMGE2#IPITCH
add restoring terms

TV(2,2) TV(2,2) CHEAVE
TV(2,3 TV(2,3 CHEAPI
TV(3,2 TV CHEAPL
TV(3,3 TV(3, )3 CPITCH
10 IF (.NOT. LAT) GO TO 20

wouanu
| I TS T I |

lateral mode
add mass, mass*vcg and inertia terms

TLél,iz OMGE2%MASS
TL(1,2) ; ) OMGF.2%MASS*VCG
TL(2,1) ) OMGE2*MASS*VCG
TL 2,2; OMGE2#IROLL
OMGE2#IYAWRL
- OMGE2*IYAWRL
OMGE2+IYAW

LB}

TL(2,3
EAERD

add restoring term to roll

TL(2, 2) TL(2,2) + CROLL
20 CONTINU

RETURN
END

INPUT
SUBROUTINE INPUT

COMMON /10/ SYSFIL,POTFIL,~OFFIL,LCOFIL,ICARD,TEXFIL,IPKIN,
SCRFIL,BPLFIL, LRAFIL ORGFIu.RADFIL RHSFIL SEVFIL SPDFIL
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL, LRAFIL ORGFIL RAOFIL RMSFIL, SEVFIL SPDFIL
SPTFIL,LACFIL, ,LAEFIL

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SHPIS,
SMPOS,SMPDS,SHPTYPS, SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LHALOS,LDEY,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS ,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,S0S,.SDS,TITLES

CHARACTER#20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SHPDS,SHPTYPS
CHARACTER SHIPS#*8,VARS#2,CYTLS#*2

INTEGER#*2 OPTIQON

AS = (/4
WRITE E*
WRITE (T

“CALLIRG PRELIN")?

i,
AS)
EXFIL,AS)




C DEC

* * %%

10
20
30

C DEC

K

CALL PRELIM

FIS = S0S(1:LSDS)//’.0UT?
OPEN (UNIT=IPRIN,FILE=FIS,STATUS='UNKNOWN’)

AS = '§4X,"CALLING AINPUT")?
WRITE (=*,4S)

WRITE (TEXFIL,AS)

CALL AINPUT

AS = ’E ,"CALLING READ")'
WRITE (*,AS)

WRITE (TEXFIL,AS)

CALL READ

AS = *(4X,"CALLING HSTAT")’
WRITE E* LAS)

WRITE (TEXFIL,AS)

CALL HSTAT

AS = '(4X,"CALLING HSTOUT")'®
WRITE (*,AS)

WRITE (TEXFIL,AS)

CALL HSTOUT

RETURN
END

INTRPL
SUBROUTINE INTRPL (N,XN,YN,M,XM,Y¥)

This routine cbtains a finer resolution of a function using
linear interpolation. The function is assumed to be zero
outside of the trequencKDranée of definition.

K

[SI NSNS

W.G.MEYERS, DTES 72877
DIMENSION XN(E),YN(N),XM(M), YM(M)

KL = 1

KU = 2

DENOM = XN(KU) - XN(KL)

SLOPE = 0.

IF (DENOM .GT. 0.) SLOPE = (YN(KU) - YN(KL)) / DENOM

Ig EXH€I§ ?LT. XﬂgkLg; GO TO 20

IF (XM .LE. XN(KU)) GO TO 10
KL = + 1

IF (KL .EQ. ¥) GO TO 30

KU = KU + 1

IF (XM(I) .GT. XN(XU)) GO TO &

DENOM = XN(KU) - XN(KL)

SLOFE = 0.

IF (DENOM .GT. 0.) SLOPE = (YN(KU) - YN(KL)) / DENOM
YM(I) = YN(KL) + SLOPE * (XM(I) - XN(KL))

CONTINUE

CONTINUE

RETURN
END

IRGSEA
SUBROUTINE IRGSEA

COMMON /DATINP/ GPTN,MOTN,BSCFIL,VLACPR,RAOPR, RLDMPR,DISPLNMT,
LRAOPR . ADRPR . ORGOPTN , GMNOHK,KG STATN(25) NSOFST(ZB).
NLEWF(25) ,HLFBTH(10,25) ,WTRLNE(10,2b) , BLEWF(2b) , TLEWF (25 )
AREALF(25) ,NPTLOC,PTNUMB(10) , PTNAME, XPTLOC(10) YPTLock1o§
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2 ZPTLOC(lO;,NBB,FBNUMB(IO),FBNAME,XPTFBD(IO),YPTFBD(IO),
2 ZPTFBD(1Q) ,FBCODE(10},FBTYPE,RDOT(10),VKDES,FNDES,
2 STATNM,STATIS
CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10),STATNN(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR, ADRPR ,RLDMPR,FBCODE,
2 FBNUMB,PTNUMB,0RGOPTN
REAL KG

IF (OPTN .EQ. 6 .OR. ORGOPTN .EG. 1) GO TO 10
CALL RMSTQE
10 CONTINUE

RETURN
END

C DECK LIMIT
SUBROUTINE LIMIT (XLIM,YLIM,PSILIM,HEAD,FRNO,DEGRAD,FTMETR)

This routine determines the limiting values of surge, sway or yaw
Tregular wave dimensional transfer functions in quartering seas.
This is to prevent blow-up for encounter freguencles near zero,
surge and sway limits are nondimensional. The yaw limit is
converted to deg/m from deg/ft as it was in the original

source.
W.G.MEYERS, DTNSRDC, 074877

VERSION 1 - ¢DC 6700 - L I MIT - NOVEMBER, 1373
S. BALES, A. E. BAITIS, W. MCCREIGHT

* FH HERH

* 3

Bubroutine to impose limits on surge, sway, and yav in quartering

and following seas to prevent blow-up for near zero encounter

frequencies. Limits are selected from experimental data :
BAITIS - DE-1006 destroyer,

WACHNIK & ZARNICK - A/C carrier,
TASAL - single screw tanker.

* % % exd

The limits should always be positive (surge) and may not be valid
for froude numbers > 0.4

Surge limit is a function of heading angle (degrees) and ship
* speed (froude number) and is in units of feet/feet.

XLIM = .8174 + 5,946 * FRNO - 0.020614 * HEAD

* Sway limit is a function of heading angle (degrees) and is in
* units of feet/feet.

YLIM = 0.0265 * HEAD + 0.3

* Yaw limit is a function of heading angle (degrees) and is in
* units of degreeas/feet. A constant wave slope of one degree
* is assumed.

IF ggHEAD -40.; .LE. 0.0053 PSILIM = 0.0206 = HEAD + 0.275
IF HEAD -40.) .GT. 0.005) PSILIM = 1.875 ~ 0.0193 * HEAD
* Yaw limit is converted to units of radians / meter

PSILIM = PSILIM « DEGRAD / FTMETR

RETURN
END

C DECK LRAO
SUBROUTINE LRAO (IM,NL,NU,MOTV,SF3,5H3,S5A33,5B33,V,COSMU,
2 OMEGA,OMEGAE,IP,RAO,PHS,NMDT,NOMEGA, IPHS)

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR, ORGOPTN ,GMNOM,KG,STATN(26) ,NSOFST(26),

WLEWF{25) HLFETHE(10,2E) ,UTRINE(10 258) RIFWF(26) TLEWF(25).
AREALF (255 ,NPTLOC,PTNUMB(10) ,PTNAKE, XPTLOC(10),YPTLOC(10),

NRKN
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ZPTLOC(10) ,NBEB,FBNUMB(10) ,FBNAME ,XPTFBD(10),YPTFBD(10),
ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10),VKDES,FNDES,
STATNM,STATIS )

CHARACTER#4 PTNAME(8,10),FBNAME(8,10),STATNM(S) ,FBTYPE(3,10)
INTEGER OPTN ,MOTN,BSCFIL,VLACPR,RAOFR, ADRPR,RLDKPR,FBCODE,
FENUMB ,PTNUMB,ORGOPTN

REAL KG

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA,KPITCH,KROLL ,KYAW ,KYAWRL , AWP,VCB ,FBDX,FBDY,
FBDZ ,NFREBD, XPT,YPT,2PT,NPTS ,LCB,GML ,ASTAT ,BSTAT,TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX ,WSURF,GIRTH,FBDZV,DBLWL,TLCB

INTEGER NSTATN,NOFSET(26),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FRDZV(8,10),LPP,BEAM,DBLWL, TLCR,
DRAFT,LCF,VCG,GM,DELGM, NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL,AWP, VCB,
FBDX (10) ,FBDY ({10} ,FBDZ{10),XPT(10),YPT(105,2ZPT(10),LCB, GML.,
ASTAT(255 ,BSTAT(26) ,MASS ,DISPLM, IPITCH, IROLL, IYAV,
IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX,WSURF,GIRTH(25)

COMMON /LOADS/ NLOADS,SWGHT(25),SMASS(25),XLDSTN(10) ,XLDXPT(25),
LSTATN(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU, RHOS ,RHOF,GNUS, GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS, GNUF , FTMETR

COMPLEX MOTV(NMOT,NOMEGA),IWE,VIWE,HEAVE,HEAVEL ,HEAACC,PITCH,
PITVEL,PITACC,VERVEL,VERACC,ZEROD, INERT,RESTOR,EXCIT, CEP,
HYDRO,LOAD,SF3(25,NOMEGA) ,SH3(25,NOMEGA)

COMPLEX STEHP%25),ELEHS\4.2E).EXF,SABSS(QS).CDUH,HYD,CSUH
DIMENSION RAO(NOMEGA),PHS(NOMEGA),OMEGA(NOMEGA) ,OMEGAE(NOMEGA)
DIMENSION SA33(25,NOMEGA),SB33(25,NOMEGA)

CHARACTER*4 METER

DATA METER /’'METE’/

ZERO = (0.,0.)

XP = XLDXPT(IP)

KSTATN = LSTATN(IP) - 1

KPS = NSTATN - KSTATN + 1

V2 = VsV

CON = 1000

IF (PUNITS(1) .NE. METER) CON = 2240
RHOG = RHO*GRAV

DO 100 I=KL NU

W = OHEGA(I)

WN = WeW/GRAV

TEST = .005*TPI/LPP

ARGLI = - WN*COSKU

IF (ABS(ARGLI; .LE. TEST) ARGLI = 0.
WE = OMEGAE(I

WE2 = WE+WE

IWE = 1I+WE

VIWE = V/IWE

VWE2 = V/WE2

V2WE2 = V2/WE2
HEAVE = MOTV(2,I)
HEAVEL = IWE+HEAVE

HEAACC = IWE+HEAVEL
PITCH = MOTV(3,1)

PITVEL = IWE=PITCH

PITACC = IWE*PITVEL

VERVEL = HEAVEL - XP*PITVEL
VERACC = HERACC - XP#PITACC

inertia term
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INERT = ZERO

M1 = KSTATN + 1

DO 10 K=M1,NSTATN

STEMP(K) = SMASS(K)*(HEAACC - XéKg*PITkCC)

IF (IM .EQ. 13) STEMP(K) = - (X(K
INERT = INERT + STEMP(K)
10 CONTINUE

-XP)*STEMP(K)

restoring term

DO 20 K=KS1.ATN,NSTATN

NPT = NOFSET(X)

SBEAM = 2+Y (NPT, K)

STEMP(K) = SBEAM*(HEAVE - X(K)+PITCH)

IF EIH EQ. 113 STEMPE g — STEMP(K)

IF (IM .EQ. 13) STEMP(K (X(K)-XP)*STEMP(K)

20 CONTINUE
CALL CPFIT (X(KSTATN), STEHPEFSTATN) ,ELEMS,NPS)
CALL CPINTG (XP,X(NSTATN),X(KSTATN),NPS,ELEMS,O0.,RESTOR)
RESTOR = RHOG*RESTOR

exciting term

DD 30 K=KSTATN,NSTATN
STEMP(X) = SF3(K I) + SH3(K,I)
IF (IM .EQ. 13) STEMP(K) = - ((X(K)-XP)*STEMP(K) +
2 VIWE*SH3(K,I))
30 CONTINUE
CALL CPFIT (X(KSTATN),STEMP KSTATNg ,ELEMS ,NPS)
CAL% CPINTG (xp x§§STATN8 KSTATN) ,NPS ,BLEME . ARGLI ,BXCIT)

CALL CPFIT (x( STATN) SHB(KSTATN I),ELEMS,NPS)
CALL CPLVAL (X(KSTATNS, NPS,ELEMS,XP.EXF,CDUM,IELM)
CEP = CEXP(II*XP*ARGLI
EXCIT = EXCIT + VIWE#CEP+LXF

35 EXCIT = RHO*EXCIT

hydrodynamic term

DO 40 K=KSTATN,NSTATN
A33 = SAS“é I§

B33 = SB33(K,I

SAB33(K) = A33 + II*B33
IF (IM .EQ. 11) STEMP(K - (A33%(HEAACC-X(K)*PITACC) +

2 B33« (HEAVEL~-X(K)*PITVEL VWE2#B33%PITACC + V#A33*«PITVEL)

IF (IM .EQ. 13) STEMP(K (X(K)=XP)*(A33%(HEAACC-X(K)*FITACC)
+ B33*(HEAVEL-X(K)*PITVEL)) + (V+A33%VERVEL -- VWE2#B33*VERACC
~ V2WE2* (A33%«PITACC + B33#PITVEL))

40 CONTINUE

CALL CPFIT (X(XKSTATN), STEHPEKSTATN%.ELEHS,NPS)

CALL CPINTG (XP, X(nuTATn,, KSTATN) ,NPS,ELEMS,0. ,RYDRO)

IF (.NOT. IM.EQ.11) GO TO 45

CALL CPFIT (X(KSTATN) SAB?S(KSTATN) ELEMS,NPS)

CALL CPLVAL (X(KSTATN),NPS,ELEMS,XP,HYD.CDUM,IELM)

A33 = REAL(BYD)

B33 = AIMAG(HYD)

HYDRO = HYDRO - {V*A33+VERVEL - VWE2*B33*VERACC -

V2WE2* (A33*PITACC + B33*PITVEL))

45 CONTINUE

NN

[N

CSUM = RESTOKR + EXCIT + EYDRO
LOAD = INERT - CSUM
LOAD = LOAD/CON

CALL RAOPHA (LOAD,RAO(I),PHS(I),RADDEG,IPHS)

100 <CONTINUE

RETURN
END

C DECK LRAOUT

SUBROUTIRE LRAOUT

COMMGN /DATINP/ OPIN,MOTK,BSCFIL,VI.ACPR,RADPR,RLDMPR,DISPLMT,
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LRAOPR, ADRPR, ORGOPTN ,GMNOM ,KG,STATN(25) ,NSQFST(25),

BLEWF(25) ,HLFBTH(10,25) ,WTRLNE(10,25) ,BLEWF(25) ,TLEWF(25
AREALF(QSS.NPTLDC.PTNUHB(IO).PTNAME,XPTLDC(IO),YPTLDC(IO
ZPTLOCglO),NBB,FBNUHB(IO).FBNAHE.XPTFBD(lO),YPTFBD(lO),
ZPTFBD(10) ,FBCODE(10) ,FBTYPE,RDOT(10),VKDES,FNDES,
STATNM, STATIS

CHARACTER+4 PTNAME(8,10) ,FBNAME(8,10),STATNM(E) ,FBTYFE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RACPR,ADRPR,RLDMPR,FBCODE,
FBNUMB, PTNUMB,ORGOPTN

REAL KG

s
)y

COMMON /ENVIOR/ VK,NVK,MU,NMU, OMEGA,NOMEGA,SIGMA NSIGMA,SIGWH,
NSIGWH, TMODAL , NTMOD, NRANG .RANG, RLANG, S, KNMU, FRNUM, VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH . NTHOD,NRANG, NNMU(8)

REAL VK(S),MUES?,B).OHEGA(BO),SIGMA(lo) SIGWH(4) . TMODAL(8),
RANG(8) ,RLANG(8) .5(30,8) ,FRNUN(B) ,VF5(8}

COMNKON /GEOM, X,NSTATN,Y,2,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA,KPITCH,KROLL ,KYAW,KYAWRL, AWP,VCB,FBDX ,FBDY,
FEDZ ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML,ASTAT,BSTAT, TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI,CROLL,
AREAMX,WSURF,GIRTH,FBDZV,DBLWL., TLCB

INTEGER NSTATN,NOFSET(25%,NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FRDZV(8,10),LPP ,BEAM,DBL¥L, TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA ,KPITCH, KROLL ,KYAW ,KYAWRL ,AWP, VCE,
FBDX(10),FBDY(105,FBDZ(iO),XPT(iO),YPT(1oS,ZPT(1o).LCB,GML,
ASTAT(26),BSTAT(25) ,MASS,DISPLM,IPITCH,IROLL,IYAW,
JYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX,WSURF ,GIRTH(25)

COMMON /I10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIN,
SCRFIL,HPLFIL LRAFIL ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ KLOADS,SWGHT{25),SMASS(?25),XLDSTN(10),XLDXPT(28),
LSTATN(25)

COMMOX /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR ,METRVK,GRAV,
RHO,GNU,RHCS ,RHOF, GNUS ,GNUF ,FTMETR ,PUNITS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PX,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS,GNUF ,FTMETR

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS , SMPDS, SRPTYPS ,SHIPS, VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LHALCS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
LSHIPS LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS, SHPTYPS
CHARACTER SHIPS#6,VARS*2,CYCLS*2

INTEGER*2 OPTION

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS, ADDRES, SALT,HEAD,EXROLL,BKEEL

COMPLEX MOTV(3,30),MOTL(3,30,8),RJV(3,30),8JL(3,30),H7(30),

2 SF3(26,30),SH3(25,30)

DIMENSIOR SA33(26 30;.5533(25,30),0MEGAE(30),VSFRAO(30),
VSFPES(30),VBMRAO(30) , VBMPES(30)

CHARACTER+4 METER

CHARACTER+2 UNITS

DATA METER /’METE'/
T .EQ. HETER) URITS

{(PUNITS(1)
(PUNITS(1) .NE. METER) UNITS
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10

1020
20

2100

2 ' ('384°)//

2 VBMRAO(IW),VBMPHS(IW)

[ S

2 ’IS IN DEGREES.’)
2 '1S IN DEGREES.’)

FIS = SDS(1:LSDS5)//’.0ORG’
OPEN (UNIT=0RGFIL.,FILE=FIS,FORM='UNFORMATTED’,STATUS='UNKNOWN')

FI$ = sSDS(1:LsDS)//’.1cO’
OPEN (UNIT=LCOFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS='UNKNOWN')

FIS = SPS(1:LSDS)//’.LRA’
OPEN (UNIT=LRAFIL,FILE=FIS,FORM='UNFORMATTED',STATUS='UNKNOWN’)

READ (ORGFIL) TITLE,NVK,NMU,NOMEGA,OMEGA,NRANG,RLANG,VRT,LAT,
ADDRES,LPP,BEAM,DRAFT,DISPLM,GM,DELGM,KG,KROLL,LCB,GRAV, RHO,
VKDES,VKINC,DBLWL

WKRITE (LRAFIL) TITLE,NOMEGA,OMEGA,NVK,NMU,LPP,BEAM,DRAFT,DISPLM,
GM,DELGM,KG,KROLL,LCB,DBLWL, GRAV ,NSTATN,STATN,NLOADS, SWGHT , SMASS,
XLDSTH, XLDXPT,X

DD 300 IV=1,NVK
DO 200 IH=1,NMU
READ (ORGFIL) VKNOTS,HEADNG,OMEGAE
IF ﬁvnrg READ %onchLg MCTV
IF (LAT) READ (ORGFIL) MOTL

IF (ADDRES) READ (ORGFIL) HJV,HJL,H7
HDNG = 180. - HEADNG
COSMU = COS(MU(IK,IV))
DO 10 IW=1,NOMEGA
READ (LCOFIL) (SF3(I,IW),SH3(I,IW),SA33(I,IW),SB33(I,IW),
I=1,NSTATN)
CONTINUE
?o 100 IP=1,NLOADS

M= 11
CALL LRAD (IM,1,NOMEGA,MOTV,SF3,SH3,S5A33,5B33,VFS(IV),COSMU,
g:EGA,gHEGAE,IP.VSFRAO,VSFPHS,3,NDHEGA,1)

=1

CALL LRAD (IM,1,NOMFGA,MOTV, SF3,SH3,S£33,SB33,VFS(IV),COSMU,
OMEGA ,OMEGAE , IP,VBMRAQ, VBMPHS,3,NOMEGA, 1)
WRITE (IPRIN,1000) TITLE,XLDSTN(IP),VKNOTS,HDNG
FORMAT (1H1i,/,26X,20A4,///,43X,
33HLOAD RESPONSE AMPLITUDE OPERATORS

18H (RAOS) AND PHASES,///,60X,7THSTATION,FE.1,///,56X,
12HSHIP SPEED =,F5.0,6H KNOTS,/,53X,14HSHIP HEADING =,
F5.0,8H DEGREES
WRITE (IPRIN,1030) TMODAL(KS),STATIS, (STATNM(I),I=1,3)
FORMAT (/54X 'MODAL PERIOD ='F4.0' SECONDS'/54X’'STATISTIC ='F5.2,

)
WRITE (IPRIK,1010) UNITS
FORMAT (//,20X,11HV.SHEAR(V3),0X,10HV_MOM.(V5),/,2
12HOMEGA OMEGAE,4X,2(15HAMPL. PHASE , 4X),/,4X,3
4X,5H TONS,6X,3HDEG,4X,A2,5H~-TONS,6X,3HDEG, /)
DO 20 IW=1,NCOMEGA
WRITE (IPRIN,1020) OMEGA(IW),OMEGAE(IW),VSFRAO(IW),VSFPHS(IW),

X,
HRP5,4X, 3HRPS,

FORMAT (2F7.3,2(1PE12.4,0PF7.1))

CONTINUE

WRITE (IPRINK,2100)

FORMAT (//2X°NOTES: 1) VERTICAL RAOS ARE '’

'LINEAR AKD INDEPENDANT OF SEA STATE.'/ 9X'2) LATERAL RAOS '

'ARE NONLINEAR AND CHANGE WITH SEA STATE AND '

*STATISTIC.’)

IF gpunszgi .EQ. HETER; WRITE éIPRIN,ZiiO

IF (PUNITS(1) .NE METER) WRITE (IPRIN,2120

FORMAT (9%’3) AMPL. IS IN (PHYS.UNITS/METER)’,2H**,’2 AND PHASE °’

FORMAT (9X'3) AMPL. IS IN (PHYS.UNITS/FOOT)',2H#*,’2 AND PHASE ’

¥RITE (IPRIN,2130)

FORKAT (9X’'4} HSADING CONVENTION: O DEG=HEAD, ©C DEG=STBD BEAK, '’
1180 DEG=FOLLOWING SEAS.?’)

WRITE (IPRIN,1030)

FORMAT {//,2%,ACENOTE: HEADING COMVENTION: O DEG=HEAD, 90 DFG=,
36H STBD BEAM, 180 DEG= FOLLOWING SEAS.)

WRITE (LRAFIL) XLDSTN(IP),VKNOTS,HONG,OMEGAE,VSFRAQ,VSFPHS,
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VBMRAO, VBMPHS
CONTINUE
CONTINUE
CONTINVE

CLGSE EUNIT=ORGFIL§

CLOSE
CLOSE

RETURN
END

UNIT=LCOFIL
UNIT=LRAFIL

LSCOF
SUBROUTINE LSCOF (OMEGA,OMEGAE,IAPAM,SPAN,MCHORD,AREA,LCS,
GAMMA , XCP,YCP,2CP,TLG,EXCLG, TLGC ,EXCLGC)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX, IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL, AWP,VCB, FBDX ,FEDY,
FBDZ ,NFREBD,XPT,YPT,ZPT ,NPTS,LCB,GML, ASTAT,BSTAT . TITLE, MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX ,WSURF,GIRTH,FEDZV,DBLWL,TLCB

INTEGER NSTATN,NOFSET(25),NFREED, NPTS

CHARACTER#*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAM,DBLWI., TLCB,
DRAFT,LCF,VCG,GM,DELGM, NEBLA ,KPITCH,KROLL ,KYAW ,KYAURL ,AWP, VCB,
FRDX (10) FBDY(lQ),FBDZ(lO).XPT(iO),YPT(IOS,ZPT(lO).LCB,GML,
ASTAT(259 ,BSTAT(26),MASS,DISPLM, IPITCH, IROLL,IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI, CROLL, AREAMX ,WSURF,GIRTH(25)

COMMON /HULL/ A26

COMMON /PKYSCO/ I1,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,

RHO,GNU, RHOS , RHOF , GNUS , GNUF , FTMETR ,PUNITS ,REYSCL
COMPLEX I1
CHARACTER#4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,

RHOF,GNUS,GNUF ,FTMETR

COMPLEX TLG(3,3),EXCLG(3),TLGC(3,3),EXCLGC(3),F2,DF2,DF4,DF6
COMPLEX TF(3,3)

COMPLEX VIW,ZERO,CTEMP

REAL MCLORD,LCS

REAL 144G

LOGICAL EULL

EXTERNAL EXP

OMGE2 = OMEGAE*OMEGAE
ZERO = (0.,0.)

VIW = V/(II1+0OMEGAE)
V2W2 = (V/OMEGAE)#*e2
CK = OMEGA*CMEGA/GRAV

SINGAN = SINEGAHHA-DEGRAD;

COSGAM = COS(GAMMA*DEGRAD

SIN2GM = SINGAN*SINGAM

ARG = - CK*(XCP«COSMU + YCP#SINMU)

FZ = (REQ/2)*AREA*VsLCS

YgAT ; YCP*COSGAM + ZCP*SINGAM
A =

IF (IAPAM .NE. 1) GD TO &

* added-mass due to bilgekeel

144G = MASS#* (KROLL*BEAM)##2

CB = NEBLA/(LPP#BEAM#DRAFT) . ,
DA44BK = (,184 - .365%CB + .209%CB*(H)*144G/ 2
AP = DA44BK/(YHAT#YHAT)
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GO TO @
IF (IAPAM .EQ. 0) GO TU 8

rudder or fin added-mass

42

AP = PI+RHO#SPAN#* (MCHORD/2)%*2

CONTINUE
HULL = .FALSE.
IF (MCHORD .EQ. LPP) HULL = ,TRUE.
IF (.NOT. HULL) GO TO 52
hull
DF2 = ZERO
DF4 = ZERO
DF6 = ZERO
SP =0

DO 42 L=1,NSTATN
IF (L EQ 1) DX = (X(2) - X(1))/2 ,
Ir EL .EQ. NSTATN) DX = (X(NSTATN) - X(NSTATN-1))/2
IF (L.GT.1 .AND. L.LT.NSTATN) DX = (X(L+1) - X{L-1))/2
DX = ABS(DX)
NPT = NOFSET(Lg
IF (NPT .LT. 2) GO TO 42
T = ABS(Z(1,L))
= Z2(1,L)/2
= T#DX
SP = SP + &
F2 = FZ+OMEGA*(SINGAM*SINMU - II=COSGAM)=

2 CEXP(CK*(Z2 - II=X(L)*COSMU))

CTEMP = F2+SINGAM#*A

DF2 = DF2 + CTEMP

DF6 = DF6 + X(L)*CTEMP + VIW*CTEMP
CONTINUE

DF2 = DF2/SP

DF6 = DFé/sr

CB = NEBLA/(LPP*BEAM*DRAFT)

CX = AREAMX/(BEAM*DRAFT)

CP = CB/CX

GO TO 62

CONTINUE

F2 = (FZ + 11¢0HEGAE-AP)wonscAvéSINGAM*SIHHU - LI*COSGAM)
2 *EXP(CK*2CP)*(COS(ARG) + II*«SIN(ARG))

DF2 = F2#SINGAM

DF4 = - F2#YHAT

DFE = XCP+DF2

CONTINUE

DA22 = AP*»SIN2GM

DB22 = FZ+SIN2GNM

DA2¢ = — AP*YHAT*SINGAM
DB24 = - FZ+YHAT+SINGAM
DAZG = XCP=DA22

DB26 = XCP*DB22 — V*DA22
DC26 = - V=*DB22

DA42 = DA24

DB42 = DB24

DA44 = AP*YHAT*YHAT

DB44 = FZ#YHAT*YHAT
DA46 = XCP*Dp24

DB46 = XCPsDB24 - V+DA24
DC46 = - V«DB24

DA62 = DA26

DB62 = XCP*DB22 + V#DA22
DC62 = V=DB22

DA64 = DA46

DB64 = XCP+*DB24 + V*DA24
DC64 = VsDB24

DAGG = XCP*XCP*DA22
ROT. HULL) DB66 = XCP*XCP*DB22 + V2W2+DB22
éHULL) DB66 = (CP=LPP/2)+%%2 = DB22 + V=A26 + V2W2+DB22
DCGG = - VeVEDAZL
TF(1,1) = ~ OMGE2#DA22 + II+OMEGAE+*DB22
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20

30

40

45
60

[NT ] ST oy

O ON

TF(1,2) = - OMGE2#DA24 + II*OMEGAE«DB24
TF(1,3) = - OMGE2#DA26 + DC26 + II*QMEGAE*DB26
TF(2,1) = TF(1,2)

TFE2,2; = — OMGE2%DA44 + IT*OMEGAE*DB44
TF(2,3) = - OMGE2+DA46 + DC46 + II*OMEGAE#DB46
TF(3,1) = - QMGE2%DA26 + DC62 + II*OMEGAE+DB62
TF(3,2) = - OMGE2*DA46 + DC64 + II+OMEGAE*DB64
TF(3,3) = - OMGE2#DA66 + DC66 + II*OMEGAE*DB66
DO 20 I=1,3

DO 10 J=1,3

TLGC(I,J) = TLG(I,J) + TF(I,J)

CONTINUE

CONTINUE

EXCLGC(1) = EXCLG(1) + DF2
EXCLGC(2) = EXCLG(2) + D

= F4
ir E.NOT. HULL) EXCLGC(3) = EXCLG(3) + DF6 + VIW#DF2
IF (HULL) EXCLGC(3) = EXCLG{3) + DF6

RETURN
END

NORMAL
SUBROUTINE NORMAL (PSEGS)

COMMGN /GEOM/ X,NSTATN,Y,Z,NDFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA,KPITCH,KROLL , KYAW ,KYAWRL, AWP, VCB, FBDX , FEDY,
FBDZ ,NFREBD, XPT,YPT,ZPT ,NPTS,LCB, GML . ASTAT , BSTAT, TITLE, MASS,
DISPLM,IPITCH, IROLL . IYAW, IYAWRL, CHEAVE,CPITCH, CHEAPI , CROLL,
AREAMX , WSURF, GIRTH, FBDZV ,DBLWL, TLCR

INTEGER NSTATN,NOFSET(26),NFREBD, NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,26),2(10,26) ,FRDZV(8,10),LPP,BEAM,DBLWL, TLCE,
DRAFT,LCF,VCG,GM,DEL.GM, NEBLA .KPITCH, KROLL ,KYAW ,KYAWKL , AWP, VCB,
FBDX(10) ,FBDY(10} ,FBDZ{10), XPT(19),YPT(10),ZPT(10),LCB,GML,
ASTAT(265 ,BSTAT(25) ,MASS ,DISPLN, IPITCH, IROLL, TYAW,

IYAWRL, CHEAVE, CPITCH,CHEAPI ,CROLL, AREAMX , WSURF, GIRTH(25)

COMMON /WGHTS/ WTDL,NORM
REAL WTDL(10,25),K0ORM(4,10,25)

DIMENSION PSEGS(8,9,2

!"5)
DIMENSION V(2), P{2). PT(2), PM(2,6), SEGS(8,4), NDI(2),
ENDI(2,2)

DATA NDI, ENDI / 21, 4 % 0.0 /
calculate 2d normals (n2, n3, n4) at nodes

DD 100 K=1,NSTATN

NP = NOFSET(K;

IF (NP .LT. 2) GO TO 100
DO 60 J=1,NP

IF (J .EQ. KP) GO TO 20
CY = PSEGS(3,J],K)

CZ = PSEGS(4,J,K)

GO TO 30
CONTINUE
JJ=J-1
cY PSEGS€7,JJ,K)

CZ = PSEGS(8,JJ,K)
CONTINUE

DEN = SQRT (CY*CY + CZ*CZ)
IF (DEK .GT. 0.0) GO TO 40

IDRHE2,J,K; = 0.0
BORM(3,J,K) = 0.0
GO TO 45
CONTINUE
uoauéz.J.x; = -CZ / DEN
ggnnlgﬁ%.x = CY / DEN
NT
NORM(4_.J.K) = Y(J,K)*NORM(3,J,K) - Z(J,K)*NORM(2,J,X)
CONTINUE
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100 CONTINUE
* calculate longitudinal normals (ni1) at nodes

DO 500 K=1 ,NSTATN

NF = NOFSET(K)

IF (NP .LT. 2) GO TO 50O
NSEGS = NP - 1

IB=K~-2

IF (IB .GT. 1) GO TO 15O

IF (NOFSET(1) .LT. 2) 1IB = 2
150 CONTINUE

IE = 1B + 4

IF (IE .LT. NSTATN) GO TO 200

IE = NSTATN

%g (HgESET(NSTATN) .LT. 2) IE = NSTATN - 1
200 CONTINUE

DO 400 J=1,NP

II =0

P(1) = Y(J,K)

Pg?g = 2(J,X)

V(1) = NORM(3 J,X)

v(2) = -NORM(2,J.K)

DO 300 I=IB,IE

IF (I .NE. K) GO TO 220

= II + 1

IK = II ‘

PT(1) = P(1)

PTéz) = P(2)

PM(2,I1) =
GD TO 290

220 CONTINUE
NSEGS = NOFSET(I) -1 )
CALL SPPLV2 (V, P, PSEGS(1,1,I), NSEGS, PT, NI, TI, INT)

IF (IKT .NE. 1} Go TO 200 N
II =11 + 1

DY = PTéig - P§1;

pZ = PT{2) - P(2

AA = SQRT (DYDY + DZ+DZ)

BB = DY*NORM(2,J,K) + DZ*NORM(3,J,K)

IF (BB .NE. 0.0) GO TO 280
PM(2, II) = 0.0

GO TG 260
280 CONTINUE
PM(2,II) = AA = BB / ABS(BB)
290 CONTINUE
PM(1,II) = X(I)

300 CONTIKNUE

IF (I1 .GT. 1) GO TO 320

NORM(1,J,K) = -0.0

GO TC 400 . .
320 CONTINUE

CALL SPLNT2 (SEGS, PM, II, NDI, ENDI)

IF (IK .EQ. II) GO TO 340
CX = SEGS?S IK
CH = SEGS 4,IK
GO TO 360
340 CONTINUE
IKK = IK - 1

CX = SEGS(7,IKK)

CM = SEGS(8,IKK)
360 CONTINUE

NORM(1,J,K) = -CM / SQRT (CX#CX + CM#CM)
400 CONTINUE
600 CONTINUE

RETURKR
END
C DECK NORMTSH
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SUBROUTINE NORMTS (PSEGS)
COMMON /GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,

VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW ,KYAWRL, AWP,VCB,FBDX,FBDY,

FBDZ,NFREBD, XPT,YPT,2PT,NPTS,LCB,GML , ASTAT,BSTAT, TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IVAWRL,CHEAVE,CPITCR,CHEAPI,CROLL,
AREAMX . WSURF, GIRTH ,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25).NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAM ,DBLWL,TLCB,

DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP ,VCB,

FBDX(10) FBDY(iO) FBDZ(iO) XPT(10) YPT(10) ZPT(IO) LCB, GML
ASTAT(25), BSTAT(25) MASS,DISPLM, IPITCH IROLL, IYAW,
IYAWRL, CHEAVE CPITCH CHEAPI CRDLL AREAMX USURF GIRTH(25)

COMMON /TWOD/ YY, 2ZZ, ENN, ISTA

INTEGER ISTA ‘

REAL YY(10,25),22(10,25),EdN(4,10,25)

DIMENSION PSEGS(8,9,25), CC(14)

DIMENSTON V(2), P(2) PT{2), PM(2,5), SEGS(8,4), NDI(2),
ENDI(2,2)

DATA NDI, ENDI / 2 %1, 4 % 0.0 /

calculate 2d normals (n2, n3, n4) at midpoints

T =10.56
T2 = 0.25
T3 = 0.125

DO 100 K=1,NSTATN

EP = NOFSET(K) - 1

IF (NP .LT. 1) GO TO 100

DO 50 J=1,NP

CALL CUBCO2 (PSEGS(1,J.X), ¢C)

YY%J Kg = CC%i;*TB + ccésg*rz + CC fsg + cc‘7;
2Z(3)K) = CC{2)#T3 + CC(4)*T2 + CC(6 EB
CY = CC( 9)wT2 + ccg11)*r + CC(B)

CZ = CC(10)*T2 + CC(12)*T + CC(6)

DEN = SQRT (CY*CY + CZ%CZ)

IF (DEN .GT. O. o) GO TO 40

ERN(2,J, xg 0.0

ENN(Z T K 0.0

GO TO 45
CONTINUE
ENN(2,J,K)
ENN(3,],K)
CONTINUE
ENN(4,],K)
CONTINUE

Hn-

-CZ / DEX
CY / DEN

YY(J,K)*ENN(3,J,K) - Z2(J,K)*ENN(2,J,K)

oou

aweun- -
1
-

CONTINUE
calculate longitudinal normals (nil) at midpoints

DO 600 K=1,NSTATN

NP = NOFSET(K) - 1

IF (NP .LT. 1) GO TO 500
NSEGS = NP

IB=K-2

IF (IB .GT. 1) GO TO 1B0Q

IB =1

IF (MOFSET(1) .LT. 2) 1IB =2
CONTINDE

JE=1B + 4

IF (IE .LT. KSTATN) GO TO 200
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JE = NSTATN
%F (NOFSET(NSTATN) .LT. 2) IE = NSTATN - 1
B =

200 CONTXNUE
DO 400 J=1,NP

II1=0
POLY 2 1r6s.K
V(1) = ENN(3,J.K
v(2) = -ENN(2.J.K
DO 300 I=IB,IE
IF (I .NE. K) GO TO 220
%é = JII + 1

= II
PTes) T B8
PM(2,II) = 0.0
GO TO 290

220  CONTINUE
NSEGS = NOFSE*(I) -1
CALL SPPLV2 (V, P, PSEGS(i,1,I), NSEGS, PT, NI, T1, INT)
IF (INT .ME. 1} GO TO 300

II1 = IT + 1

DY = PT(1) - P(1)

DZ = PT(2) - P(2)

AA = SQRT (DY*DY + DZ#DZ)

BB = DY*ENN(2,J,K) + DZ*ENN(3,J,K)
IF (BB .NE. 0.0) GO TO 280
PM(2,II) = 0.0

GO TO 290
280 CONTINUF
PM(2,1I1) = AA = BB / ABS(BB)
290 CONTINUE
PM(1,II) = X(I)
300 CONTINUE
IF (II .GT. 1) GO TO 320
ENN§1,J,K) = - 0.0
GO TO 400
320 CONTINUE
CALL SPLNT2 (SEGS, PM, II, ¥DI, ENDI)
IF (IK .EQ. II GO TO 340
= SEGS(3,IK
CM = SEGS(4,IK
GO TO 360
340 CONTINUE
IKK = IK - 1
CX = SEGS§7,IKK;
CM = SEGS(8,IKK
360 CONTINUE
ENN(i,J,K) = ~-CM / SQRT (CX*CX + CM=CM)
400 CONTINUE
800 CONTINUE

RETURN
END

C DECK ORAD
SUBROUTINE OKAO (IM,NL,NU,MOTV,HOTL,RAO,PHS,NMOT,KOMEGA,
2 RADDEG,IPHS)

This routine obtains the six degree of freedom response amplitude
operators and ghase angles (degrees) for waves from both port
and starboard headings.

v.G. HEYERS DTNSRDC, 100E77

COMPLEX MOTV(NMOT,NOMEGA) ,MOTL(NMOT, NOMEGA) ,TFX
DIMENSION RAU(NOMEGA),PHS(NOMEGA)

DO 10 I=NL,NRU

IF (TM _ED. 1) TFN I
IF (IM .EQ. 2) TFN
IF (IM .EQ. 3) TFN

LK 3K B
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C DECK
2

IF (IM .EQ. 4) TFN = MOTL(2,I
IF (IM .EQ. 5) TFN = MOTV(3,I
IF (IM .EQ. 6) TFN = MOTL(3,I
IF (IM .GT. 3) TFN = TFN * RADDEG
CALL RAOPHA (TFN,RAO(I),PHS(I),R

CONTINUE

RETURN
END

ORGRAO

SUBROUTINE ORGRAO (RLANG,NRANG,RLANS,MOTV,MOTL,NOMEGA,IM,RAD,PHS,

RADDEG)

ADDEG, IPHS)

DIMENSION RLRNG(S;,RAO(BO,G),PHS(SO,G)

COMPLEX MOTV(3,30

DO 70 IW=1,NOMEGA
GO TO (10,20,30,40,50,60),IM

* surge

10 CALL RAQPHA (MOTV(i,IN),RAO(IN,IM),PHS(IU,IM),RADDEG,I)

GO TO 70

* sway

20

'MOTL(3,30C,8) ,CTFN

CALL TFNFIT §RLANG,NRANG,RLANS,HOTL,i,IH,CTFN)

CALL RAOPHA
GO TO 70

* heave

30 CALL RAOPHA (MOTV(2,IW),RAO(IW,IM),PHS(IW,IM),RADDEG,1)

GO TO 70

* roll
40 CALL TFNFIT (RLANG,NRANG,RLANS,HOTL,2,IU.CTFN)

CTFN = RADDEG*CTFN
CALL RAOPHA (CTFN,RAO(IW,IM),PHS(
GO TO 70

* pitch

50

CTFN = RADDEG#MOTV(3,IW)
CALL RADPEA (CTFN,RAO(IW,IM),PHES{
GO TO 70

* yaw

CALL TFNFIT (RLANG,NRANG,RLANS,MOTL,3,IW,CTFN)

60

70

€ DECK

[STSTNE ST V)N

N

CTFN = RADDEG*CTFN
CALL RAOPHA (CTFN,RAO(IW,IM),PHS(
CONTINUE

RETURN
END

OUTPUT
SUBRGUTINE OUTPUT(TIMADR,TRAC,TRM

COMMON /DATINP/ OPTK,MOTN,BSCFIL,VLACPR,RAOPR,RLDHPR,DISPLMT,

LRACPR, ADRPR ,ORGOPTN ,GMNOM ,KG,STA
¥LEWF(25),BLFBTH(10,25) ,WTRLNE(10
AREALF§25§,HPTLOC.PTNUHB(lO),PTNA
ZPTLOC(10) ,NBB,FENUMB(10) ,FBNAKE,
ZPTFBD(10) ,FBCODE(10) ,FBIYPE,RDOT
STATNM,STATIS

CEBARACTER*4 PTNAHE(B,iO),FBHAHE(B,IO),STATHH(B),FBTYPE(3,10)

CTFN,RAO(IW,IM),PHS(IW,IM),RADDEG,1)

IW,IM),RADDEG,?

IW,IM),RADDEG,1)

IW,IM) ,RADDEG,1)

S)

TN(25) ,NSOFST(25),

,26) ,BLEWF(25) , TLEWF(256),
ME,XPTLOC(10),YPTLOC(10),
XPTFBD(10) ,YPTFBD(10),
(10) ,VKDES,FNDES,

IRTEGER DPTH,HDT!,ESCFIL,VLACPR;RADPH,ADRPR,RLDHPR.FBCODE.

FBNUMB,PTNUMB,ORGOPTN
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REAL KG

COMMON /i0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQFIL,RMSFIL,SEVFIL, SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ NLOADS,SWGHT(25),SMASS(25),XLDSTN(10),XLDXPT(25),
2 LSTATN(25)

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS,SMPDS,SHPTYPS ,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
LSDS,LHALOS,LDEV,LPRN,LSMFPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER=*1G60 AS

CHARACTER#80 FIS, SIS,S0S,SDS,TITLES

CHARACTER#20 HALOS ,DEV,PRN,SMPPS,SMPIS,SHPOS,SMPDS, SHPTYPS
CHARACTER SHIPS%6,VARS*2,CYCLS*2

INTEGER*2 OPTIDN

IF (ORGOPTN .EQ. 1) GO TO 10

IF (RAOPR .GT. 0) THEN
AS = '5/4x."CALL1NG RADOUT")
WRITE (*,AS)
WRITE (TEXFIL,AS)
CALL RAOOUT
ENDIF

IF (NLOADS.GT.O .AND. LRAOPR.GT.0) THEN
AS = *(/4X,"CALLING LRAOUT")®
WRITE (=,AS)
WRITE (TEXFIL,AS)
CALL LRAOUT
ENDIF

IF (OPTN.LT.6 .OR. RAOPR.NE.2) THEN
AS = ’(/4X,"CALLING RMSOUT")’
WRITE (%, AS)

WRITE (TEXFIL,AS)
CALL RMSOUT
EKDIF

10 CONTINUE

RETURN
END

[ G2 SRR S 1 N
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C DECK PADD

SUBROUTINE PADD(Z,IDZ,X,IDX,Y,IDY)

subroutine to add two polynomials
based on SSP, P.171

INPUT
X(J),J=1,IDX - coefficients of polynomial with terms
X(J)#Tx(J-1)

¥(3),3=1,IDY - coefficients of pclynomial with teims
Y(J)#Tex(J~1)

OUTPUT . .
2(3),J=1,IDZ ~ ccefficients of polynomial with terms

Z(J)*Tex(J-1)
DIMENSION X(5),Y(5),2(5)
NDIM=MAXO(IDX,IDY)

1¥ (NDiH .LE. ©) GU 70 80
30 CONTINUE
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DO 80 I=1,NDIM
IF §1 .GT. IDX; GO TO 60
IF (I .GT. IDY) GO TO 70
Z(I)=X(1)+¥(I)
GO TO 80
60 CONTINUE
Z(I)=Y(1)
GO TO 80
70 CONTINUE
2(I)=X(1)
80 CONTINUE
90 IDZ=NDIM

RETURN
END

DECK PDER
SUBROUTINE PDER(Y,IDY,X,IDX)

subroutine to calculate derivative of polynomial in polyncmial form

based on SSP, P.17E

INPUT
X(J3),J=1,IDX - coefficients of polynomial with terms
X(J)*Te+(J~1)

QUTPUT
Y(J),J=1,IDY - coefficients of polynomial with terms

Y(I)=Tew(J-~1)
DIMENSION X(4),Y(3)

IDY=0
IF (IDX .LE. 1) RETURN
IDY=IDX-1
EXPT=2.0
b 2 1I=1,1bY
EXPT=EXPT+1.0
V(I)=EXPT*X(I+1)

2 <CONTINUE

RETURN
END

DECK PINT
SUBROUTINE PINT(Y,IDY,X,IDX)

Bubroutine to inteérate polynomial
based on SSP, P.17

PUT
X(J),J=1,IDX - coefficients of polynomial with terms
X(I)#Tee(J-1)
QUTPUT
Y(3),J=1,IDY =~ coefficients of polynomial with terms

Y(I)#Tew(J-1)
DIMENSION X(8),Y(9)

IDY=IDX+1
Y(1)=0.0
IF (IDX .LE. 0) RETURN
EXPT=1.0
DD 3 1I=2,IDY
Y(I)=X(1-1)/EXPT
EXPT=EXPT+1.0

3 CONTINUE

RETURN

TR
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¢ DECK PMPY
SUBROUTINE PMPY(Z,IDZ,X,IDX,Y,IDY)

* *

LR 3 IR

subroutine to multiply two polynomials
based on SSP, P.172

INPUT
X(J),J=1,IDX - «coefficients of polynomial with terms
X(I)*T*n(J-1)

Y(J),J=1,IDY - coefficients of polynomial with terms
Y(J)#Tes(J~1)

OUTPUT
Z2(J),J=1,IDZ - «coefficients of polynomial with terms
Z(J)*Ten(1-1)

DIMENSION X(5),Y{4),2(8)

IF (IDX+1DY .LE. 0) GO TO i0
IDZ=IDX+IDY-1
DD 1 I=1,IDZ
Z(1)=0.0
1 CONTINUE
DO 2 1=1,IDX
DO 3 J=1,1IDY
Ksl+J-1
Z(K)=Z(K)+X(I)*Y(J)
3 JCNTINUE
2 CINTINUE
KETURN
“v CONKTINUE
IDZ=0

RETURN
END

DECK FRAOD

SUBROUTINE PRAO (I1M,NL, NU,MOTV,MOTL XPT,YPT,ZPT,RAO1,PHiS1,RAD2,
2 PHS2,NMOT,NPLAKE,NONKEGA,RADDEG, IPHS ,OMEGAE , GRAV)
This routine obtains the longitudinal, lateral and vertical
“MOTIONS AT A POINT" rao and phase angles for vaves Irom both
port and starboard headings.

¥.G.MEYERS, DTNSRDC, 100577

COMPLEX MOTV(NMOT,NOMEGA),MOTL(NMOT,NOMEGA),
2 SURGE,SWAY,BEAVE,ROLL,PITCH ,YAW, TFN,LATACC

DIMENSION RAOI(NOMEGA),PES1{HOMEGA) RAO2(NOMEGA),PHS2(NOMEGA),
2 OMEGAE{NONEGA)

DO 30 I=HL, WU
SURGE = norv&x,xg
SWAY = MOTL(1,I
BEAVE = MOTV(2,I
ROLL = HDTng,Ii
PITCH = MOTV(3,I
YAW = MOTL(3,I)

DO 30 J=1 ,NPLANE
IF (J .EQ. 1) GO TO 10

SWAY = ~ SWAY
ROLL = - ROLL
YAW = - YaW

10 CORTINUE

IF (IM .EQ. 1) TFK SURGE -~ YPT#YAW + TPT#PITCH

IF (IM .EQ. 2; TFN = SWAY - ZPT+ROLL + XPT»YAW
IF (IM .EQ. 3) TFN = HEAVE - XPT+PITCH + YPT+ROLL
IF (IM .EQ. 15) THEN

IF (J .EQ. 1) CON = - OMEGAE(I) = OMEGAE(I) / GRAV
T.ATACC = CON » (SWAY - ZPT = ROLL + XPT * YAW)
TFN = LATACC + ROLL
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C DECK

I

1302

r

1

ENDIF
IF (J .EQ. 12 CALL RAOPHA (TFN,RAO1(I),PHS:(1),RADDEG,IPHS)
1SH§%NUEQ‘ Z2) CALL RAOPHA (TFN,RAD2(I1),PHS2(I),RADDEG,ITHS)
C .

RETURN
END

PRELIM
SUBROUTINE PRELIM

CGMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL ,ORGF1L ,RACFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL ,LAEFIL

INTFGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, TPRIN,
SCr /IL,HPLFIL,LRAFIL,0ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
STSFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ 11,TPI,PI,PIOT,DEGRAD,RADDEG,VEMETR,METRVK,GRAV,
RHO,GNU ,RHOS, RHOF,GNUS, GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX 11

CHARACTER+4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV ,RHD ,GNU ,RKQOS,
RHOF,GNUS ,GNUF , FTMETR

- PHYSCO definitions

11 = (0.0, 1.0)

= 3.1418827
TFI = 2¢P1
PICT = PI/2
P1/180
1./DEGRAD
.3048
1.689*FTMETR

o
-
x
m
-
-]
nune

VKMETR -

* JO definitions

C DECK

SYSFIL
POTFIL
COFFIL
LCCFIL
ICARD

TEXFIL
IPRIN

SCRFIL
RPLFIL
LRAFIL
ORGFIL
RAOFIL
RMSFIL
SEVFIL
SPDFIL
SPTFIL
LACFIL
LAEFIL

RETURN
ERD

PSPLC
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SUBROUTINE PSPLC (NOMEGA,OMEGA,OMEGRE,VK,HDNG,DEGRAD,GRAV,VKMETR,

DUM1,DUM2,RAD,S,R,NWEVN ,WEVN,ARLC1,ARLC2, ARLC3,RLC)

DIMENSION OMEGA(30),0MEGAE(30),DUM1(30),DUN2{30),RAD(30)
R(30),HEVN(100),ARLCI(iOO),ARLC2(100),ARLCB(]OO).RLC(lOOS

CON = VKMETR*VK»CDS(HDNG*DEGRAD)/GRAV
W1 = GMEGA(NOMEGR) + 1

IF(ARS(CON) _GT. 0.000001) Wi=1,/(2+CON)
IF(ABS(CON) .GT. 0.000001) W2=1./CON
ER1=0

S(20),

100

,._-

7=




KR2=0

NR3=0

DO 40 1=1,NOMEGA
XJACOB = 18

IF (OMEGA(YI) .NE. W1) XJACOB = ABS(1./(1.-2¢0OMEGA(I)*CON))
IF (XJACOBR .GT. 18.) XJACOB = 18,

R(I) = XJACOB*RAO(Y)*S(1)

1F (ABS(CON) .GT. 0.000001) GO TC 10

* region 1

NR1 = NRi+1l
GO TO 40
10 IF (OMEGA(I) .GT. Wi) GO TO 20

* region 1

NR1 = NRi+1
G0 TO 40
20 IF (OMEGA(I) .GT. W2) GO TO 30

* yegion 2

NR2 = NR2+41
GO TO 40

* Yegion 3

30 NR3 = NR3+1

40 CONTINUE
D0 60 Ik}, NHEVN
ARLC1(I)
ARLC?E g
ARLC2(I

B0 CONTINUE

nn-

0.

n

* interpolate longcrested response spectyum

IF (NR1 .LT. 2) GO TO €0

CALL INTRPL (NR1,0MEGAE,R,NWEVN,WEVN,ARLC1)
60 IF {NR2 .LT. 2) GO TO 80

NR1+1

n NR1+NR2

L=N+1

DO 70 I=M,¥

.= L -1

DUHI?I; = OMEGAE(L)

DUM2(I) = R(L)
70 CONTINUE

CALL INTRPL (NR2 DUHI(H\ ,DUM2(M) ,NWEVN,WEVN ,ARLC2)
80 IF (NR3 .LT. 2) GO T

B = lnl'r}l?\?.-t

CALL INTRPL (NR3,0MEGAE(M),R(M),NWEVN,WEVN,ARLC3)
80 CONTINUE

+ sum longcrested spectra in regions 1, 2 and 3

DO 100 I=1,NVEVN ,
RLC(I) = ARLCI(I) + ARLC2(I) + ARLC3(I)
100 CONTINUE

RETURN
END

C DECK PSPSC
SUBROUTINE PSPSC (NWEVN,WEVN,RLC,NBETA,B2,NLCH,IPH,ERLC,ERSC,
2 TOELC,TOESC,TPI)

DIMENSION WEVN (NWEVN),RLC(NWEVN,NBETA),B2(NLCH) ,ERLC(NWEVN),
2 ERSC(NWEVN)

XH = IPH + &

N
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¢ DECK

IF (KH .GT. 24) KH = KH - 24

DO 20 T=1,NWEVN

K= IFH - 1

ERSC({1) = 0.

DO 10 L=1,NLCH

K=K+1

IF (K .GT. 24) K = K ~ 74 ,

ERSC(I) = ERSC(1) + BIZ(L)*RLC(I,K)
CONTIRUE

ERLC(I) = RLC(I,KH)

CONTINUE

CALL TEPEAK (NWEVK,WEVN,ERLC,TOELC, TF];
CALL TEPEAA (NWEVK,WEVN,ERSC,TOESC,TP1

RETURN
END

PVAL
SUBROUTINE PVAL (VAL,ARG,POLY,IDPOLY)

* subroutine to evaluate polynomial

*

based on SSP, P.174

* INPUT
. POLY(J1),J=1,IDOPLY . coefficients of polynomial with teims
* POLT(J)#Tes()-1)
* ARG -~ point at which polynomial 1s to be evaluated
*  QUTPUT
. Vil - value of polynomial at t=arg
DIMENS1ON PDLY(9)
VAL=0.0
J=IDPCLY
1 CGRTIRVE
IF (J .LE. 0) GO TO 2
VAL=VAL*ARG+POLY(J)
J=J-1
6O TO 1
2 CONTIKUE
RETURN
END
C DECK RACOUT )
SUBROUTINE RAOOUT
COMMON /DATINP/ OPTR,MOTN,BSCFIL,VLACPR,RAOPR, RLDMPR ,DISPLMT,
2 LRAOPR,ADRPR,ORGGPTN,GMNON KG, STATN(QS) NSOFST(26),
2 HLEUF(QS) PIFBTH(lO 25), UiPLNL(IU,-b) BLEWF(25) , TLEWF(256),
2 AREALFE ; NPTLOC,PTNUMB(10) , PTNANE, XPTLOC(10) ,YPTLOC(10),
2 ZPTLOC NBB,FBNUMB(10) ,FBNAME, XPTFBD(10) ,YPTFBD(10),
2 ZPTFBD(IO) FBCODE(IO) FETYPE,RDOT (10) ,VKDES , ENDES,
2 STATNM,STATIS ]
CHARACTER®4 PTNAME(3,10) ,FRNAME(B,10) ,S ATNM(B) ,FBTYPE(2,10)
INTEGER OPTN,MOTN,BSCF1L ,VLACPR,RAQPR,ADRPR,RLDXPR,FBCODE,
2 FBNUMB,PTRUMB,0RGOPTN
REAL KG
COMMON /ENVIOR/ VK, KVK, MU, NHU OMEGA NOMEGA , SIGMA ,NSIGMA,SIGWE,
1 NSIGWH,TMODAL ,NTMOD,NRANG.RANG,RLANS, S, Fai, FRNUK, VFS
INTEGER NVK, IHU HOHEGA NSIGKA,NSIGWH,NTHOL , NRANG, NNH»L?)
REAL VK(8),MU(37,&),0KEGA(30),SIGHA(i0) SIGWH(4), THODAL (8,
2 RANG(8) ,RLANG(B), 5(30 8) ,FRNUN(8), VF;(&S
COMMON /GEOM/ X ,NSTATN,Y,Z NOFSET,LPP,BEAK,DRAFT,LCF,
1 VCG,GM,DELGN, NEBLA, KPITCH,KROLL,KYAN ,KYAWRL., AWP, VCB,FEDX,FBDY,
> FRNJ NFREBD, XPT,YPT.ZPT.NSTS.LCB,GML . ASTAT ,BSTAT,TITLL,MASS,
2 DISPLM,IPITCE,IROLL,IVAW,IYAWRL, CREAVE,CPITCH,CHEAP], CHULL,
2 AREAMX ,WSURF, GIRTH FBDZV,DBLWL, TLCB
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INTEGER NSTATN,NOFSET(25)},NFREBD,NPTS

CRARACTER#4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),F8DZV(8,10),LPF BRFAM,DBLWL, TLCB,
DRAFT,LCF,VCG, GM,DELGM,NEBLA ,KPITCH,KROLL KYAW ,KYAWRL , AWF,VCB,
FEDX(10),FBDY!10Y FBDZ(10), XPT(10) ,YFT(10),ZPT{10),LCB,GNL,
ASTAT(26) ,BSTAT(25) ,MaSS ,DISPLM,IPITCH, IROLL,IYAW,

IYAWRL, CHEAVE, CPITCH, CHEAPI , CROLL, AREAMX,WSURF , GIRTH(2%)

b rI)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IFRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTF1L,COFFIL,L.COFIL,ICARD, TEXFJL,IFRIN,
; SCRFIL.HPLFIL . LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK ,GRAV,
? RRC,GNU,RHOS,RHOF,GNUS,GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX 11

CHARACTER=4 PUNITS(2)

REAL TP1 ,PI,P10T,DEGRAD,RADDEG,VKMETR, KMETRVK, GRAV,RHO,GNU,RHOS,

RHOF, GNUS ,GNUF,FTMETR

COMMON /SMPSYS/ FIS,AS,515,50S,8SDS,HALOS,DEV ,PRN,SMPPS,SMP1S,

SMPOS, SKPDS,SHPTYPS ,SHIPS,VARS,CYCLS , TITLES,0PTION,LSTIS ,LS0S,
> LSDS,.LHALOS,LDEV,LPRN,LSMPPS,LSHF1S,LSKPOS,LSMPDS ,LSHPTYPS,

LSHIPS,LTITLES

CHARACTER+160 AS

CHARACTER+B0 FIS SIS, S0S,SDS,TITLES

CHARACTER«20 HALOS,DEV,PRN,6SMPPS,SMP1S,SMPOS,SMPDS, SHPTYPS

CHARACTER SHIPS#»6,VARS*2,CYCLS*2

INTEGER«2 OPTION

COMMON /STATE/ LAT,VRT,LOADS, ADDRES,SALT,HEAD,EXRCLL ,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL

COMPIEX KOTV(3,30),.MOTL(2,30,8),HJV(3,30),KJL(3,30),H7(20)
DIMENSION OMEGAE(30),RAD(20,6),PNS(30,6),R(30),RLCALC(H),
IMODL(4)

CHARACTER*4 METER

DATA METER /'NETE'/
DATA EPS /0.0001/

DO 6 IS=1,NSIGWH
SWH = SIGWH(IS)
IF (PUNITS(1) .ME. METER) SWH = SWHFTMETR

»

* significant vave height ranges below are in meters
- sea state 1

IF (SWH .LE, 0.59) PER = 5.0

» tea state 2
IF (SWH.GT.0.59 .AND. SWH.LE.1.26) PER = 6.0
' = #ea state 3
IF (SWH.GT.1.26 .AND. SWH.LE.1.73) PER = 7.0
- sea state 4
' IF (SWH.GT.1.73 .AND. SWR.LE.2.24) PER = 7.0
- soa state b
. IF (SWH.GT.2.24 .iND. SWH.LE.3.97) PER = 9.0
| * sea atate 6
l IF (SWH.GT.3.97 .AND. SWH.LE.€.34) PER = 11.0
|' 103




sea state 7

IF (SWH.GT.6.34 .AND. SWH.LE.12.29) PER = 15.0

sea state 8

IF (SWH.GT.12.28 .AND. SwH.LE.18.77) PER = 19.0

greater than sea state B

Nw

IF (SWH .GT. 18.77) PER = 19.0
IF (PER .LT. TMODALEi)) PER = TMODAL(1)
PER .GT. THMODAL(NTMOD)) PER = TMODAL(NTMQOD)
IMODL(IS) = 1
DO 3 IT=1,NTMOD
IF (ABS(PER-TMODAL(IT)) .LT. EPS) IMODL(IS) =
CONTINUE
CONTINUE

FIS = sDs{1:LsSDS)//’ .0RG’
OPEN (UNIT=0RGFIL,FILE=FIS,FORM='UNFORMATTED'’,STATUS='UNKNOWN®)

FIS = SDS(1:LSDS)//'.RAG!
OPEN (UNIT=RAOFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS='UNKNOWN’)

READ (ORGFIL) TITLE,NVK,NMU, NOMEGA,OMEGA,NRANG,RLANG,VRT, LAT,
ADDRES, LPP,BEAM,DRAFT,DISPLM, GM,DELGM,KG,KROLL,LCB,GRAV,RHO,
VKDES, VKINC,DBLWL

WRITE (RAOFIL) TITLE,NOMEGA,OMEGA,NVK,NMU,NSIGWH,STATIS,
(STATNM(I),I=1,3), LPP BEAM,DRAFT,DISPLM,GM,DELGM .KG,KROLL,
LCB,DBLWL, GRAV

DO 300 XV=1,6NVK

DO 200 IH=1, NHU

READ (ORGFIL) VKNOTS ,HEADNG ,OMEGAE
IF (VRT) READ (ORGFIL) MOTV

IF 2LAT) READ (ORGFIL) MOTL

IF (ADDRES) READ (ORGFIL) HJV,HJL,H7
HDNG = 180. - HEADNG

IF (IH.GT.1 .AND. IH.LT.NMU) GO TOD 20

follovwing or head waves - lateral mode (sway,roll,yaw) RADS
are zero

10

CONTINUE

vertical mode (surge,heave,pitch) RAOS

20

30
40

DO 30 IM=1,5,2

CALL ORGRAO (RLAHG NRANG,O.,MOTV,MOTL,NOMEGA,IM,RAO,PHS,RADDEG)
CONTINUE

DO 100 IS=1,NSIGWH

KS = IMODL(IS)

IF (IB.EQ.1 .OR. IH.EQ.NMU) GO TOQ 80

perform roll iteration for each sea state and for the specified
statirtic

5O

60

DO 60 IA=1,NRANG

DO 50 IW=1,NOMEGA

R(IW) = CABS(HOTL(2 IV, IA))**2 = S(IW,KS)

CONTINUE

CALL ALGRNG (LiUn™7*,0MEGA,R,AREA)

RLCALC(IA) = STAT:" *SIGHH(IS)*SQRT(ABS(ABEA))*RADDEG
CONTINUE

CALL RLITR (RLA%u,..*:NG.RLCALC,RLANS)
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* lateral mode (sway,roll,yaw) raos

DO 70 IM=2,6

CALL ORGRAO {RLANG NRANG,RLANS,MOTV,MOTL,NOMEGA, IM,RAQ,PHS,
RADDEG)

70 CONTINUE

80 CONTINUE

WRITE (IPRIN 1000) TITLE,VKNOTS,HDNG

1000 FORMAT (1H1,/,28X,20A4,///,

45X, 'RESPONSE AMPLITUDE OPERATORS (RAOS) ',

'AND PHASES',///,65X,'SHIP SPEED =',F5.0,' KNOTS’,
/63X, 'SHIP HEADING =’,

F5.0,’ DEGREES')

IF éPUNITs$1g .EQ. HETER; WRITE glpaIN,101og sxcwngxs)
IF (PUNITS(1) .NE. METER) WRITE (IPRIN,1020) SIGWH(IS)
1010 FORMAT (/42X,'SEA STATE: SIGNIFICANT WAVE HEIGHT =,

2 F5.2,' METERS’)

1020 FORMAT §/42x,'saa STATE: SIGNIFICANT WAVE HEIGHT =’,F5.2,
* FEET’

WRITE (IPRIN,1030) TMODAL(XS),STATIS, (STATNM(I),I=1,3)
1030 FORMAT (54X, MODAL PERIOD =’,F4.0,° SECONDS’,/,54X,

[ SRR NV ]

L)

2 'STATISTIC =° ,F6.2,

2 (',3h4,7)7, /// 2X 'OMEGA OMEGAE',9X,’SURGE’, 14X, ’SWAY’,15X,
2 ’HEAVE’ 14X

2 ’ROLL’, ISX ’PITCH’ 14X, 'YAW’,/,18%,6 (' AMPL. PHASE’,4X)/)

DO 90 Iw=1,NOMEGA
WRITE (IPRIN, 2ooo; OMEGA(IW),OMEGAE(IW), (RAOCIV,IM),
PHS(IW,IM),IM=1.6
2000 FORMAT (2F7.3,6{1PE12.4,0PF7.1))
90 CONTINUE
WRITE (IPRIN,2100)
2100 FORMAT (//2X’NOTES: 1) VERTiCAL KAOS (SURGE,HEAVE,PITCH) ARE ’
'LINEAR AND INDEPENDANT OF SEA STATE.'/ 9X’2) LATERAL RAOS °
*(SWAY,ROLL,YAW) ARE NONLINEAR AND CHANGE WITH SEA STATE AND °

'STATISTIC.'
IF EPUNITSEi .EQ. Harzng WRITE gxpnxu 2110)

IF (PUNITS .NE. METER) WRITE (IPRIN,2120)

2110 FORMAT (9X’3) AMPL. IS IN (PHYS.UNITS/METER)’,2H%*,'2 AND PHASE ’
2 'IS IN DEGREES.’)

2120 FDRMAT (8X’3) AMPL. IS IN (PHEYS.UNITS/FQOT)’,2H**,’2 AND PHASE °’
2 IS IN DEGREES.’)

WRITE (IPRIN,2130)

2130 FORMAT (9X'4) HEADING CONVENTION: O DEG=HEAD, 90 DEG=STBD BEAM, ’
2 *180 DEG=FOLLOWING SEAS.')
SIGWH(IS),TMODAL(KS),OMEGAE,RAD,PHS

£ * %

WRITE (RAOFIL) VKKOTS,HDNG
IF (IH.EQ.1 .OR. IH.EQ.NMUS GO TO 200
100 CONTINUE
200 CONTINUE
300 CONTINUE

CLOSE gUHIT=ORGFIL§
CLOSE (UNIT=RAOFIL

RETURN
END

C DECK RAOPHA
SUBROUTINE RAOPHA (TFN,RAO,PHS,RADDEG,IPRY)

This routine obtains a response amplltude operator, RAD, and a
phase angle, PHS. The response as a fi..tion of time can be
written as- RESP = SQRT(RAD) * COS(HF*T+PHS*DEGRAD)
¥W.G.MEYERS, DTNSRDC, 100777

COMPLEX TFN

LK O

ARL = REAL (TFN)
AIM = AIMAG (TFN)
RAO = ARL#=ARL + AIM*AIM

IF (IPHS .EQ. 1) PHS = ATANZD (AIH,ARL,RADDLG)
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¢ DECK

[SESEN LAY Y]

N

R

TN

NN NN

RETURN
END

RAOPHS

SUBROUTINE RAOPHS (OMEGAE,RAO1,PHS1,RA02,PHS2,IREC,IR,IV,IH, IPHS)

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR,ORGOPTN ,GMNOM ,KG,STATN(25) ,NSOFST(25),
NLEWF(25) HLFBTH(10.25).WTRLNE(lO.?S).BLENF(25),TLEWF§25;.
AREALF225§,NPTLOC.PTNUHB(IO),PTNAME.XPTLOC(IO).YPTLQC 10),
ZPTLOC(10) ,NBE,FBNUME(10) ,FBNAME,XPTFBD(10),YPTFBD(10),
ZPTFBD(10) ,FBCODE(10) ,FRTYPE,RDOT(10),VKDES,FNDES,

STATNM, STATIS ,

CHARACTER*4 PTNAMEZ(8,10) ,FBNAME(8,10),STATNM(6) ,FBTYPE(3,10)
INTEGER OPTN,MOTY.BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
FENUMB, PTNUMB, ORGOPTN

REAL KG

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOKEGA,SIGMA,NSIGMA,SIGWH,
NSIGWH, TMODAL,NTMOD,NRANG,RANG,RLANG,S, NNMU,FRNUM, VFS

INTEGER NVK,NMU,NOMEGA,HSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)

REAL VK(8),MU(37,8),0MEGA(30),STGMA(10),SIGWH(4),TMODAL(8),
RANG(8) ,RLANG(8),S(30,8) ,FRNUM(8),VFS(8)

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA,KPITCH,KROLL ,KYAW,KYAWRL , AWP,VCB,FBDX,FBDY,
FBDZ,NFREBD, XPT,YPT,ZPT,NPTS,LCB,GML, ASTAT, BSTAT, TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI, CROLL,
AREAMX ,WSURF,GIRTH,FBDZV,DBLWL, TLCE

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),Z(19,25),FRDZV(8,10),LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL , AWP,VCE,
FBDX(10) ,FBDY(103 ,FBDZ(10),XPT(10),YPT(10},ZPT(10),LCE,GHL,
ASTAT(26) ,BSTAT(28) ,MASS ,DISPLM,IPITCH, IROLL,IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI, CROLL, AREAMX,WSURF, GIRTH(25)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVF1L,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,BPLFIL,LRAFIL,ORGFIL,RADFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ I1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKKETR,METRVK,GRAV,

RHO,GNU,RHOS , RHOF,GNUS ,GNUF ,FTMETR ,PUNITS ,REYSCL
COMPLEX II
CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,

RHOF, GNUS, GNUF ,FTMETR

COMMON /RESPN/ NRESP,IPOINT(182),IMOTN(182),ITYPE(182),
ILIN(182) ,ISYK(182)
LOGICAL ILIK,ISYM

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT ,HEAD,EXROLL,BKEEL

COMPLEX MOTV(3,30),MOTL(3,30,8),HIV(3,30),HIL(3,30),E7(30)
COMPLEX SF3(25,30),SK3(25,30)
DIMENSION SA33(26,30),5833(26,30)

DIMENSION OMEGAE(30),RA01(30,8),PHS1(30,8),RA02(30,8),PES2(30,8)

LOGICAL LINEAR,SYMMET
DATA EPS /.001/

NMOT = 3

IP = IPOINT(IR)
IK = IHOTNEIR;
IT = ITYPE(IR

1.THFAR = ILIN(IR)
SYMMET = ISYM(IR)
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N =1
IF (.NOT. LINEAR) N = KRANG
HDNG = MU(IH,IV)*RADDEG
ARG = HDNG*DEGRAD
COSMU = COS(ARG)
SINMU = SIN(ARG)
READ (ORGFIL) VENOTS, HEADNG, OMEGAE
IF (VRT) READ (ORGFIL) MOTV
IF ELAT) READ (ORGFIL) MQTL
%EECADDRES) READ (ORGFIL) HJV,HJL,H7

=1
IF ((ABS(HEADNG).LT.EPS .OR. ABS(HEADNG-180.).LT.EPS) .AND.
(.KOT.LIKEAR) .AND. SYMMET) IREC = O
IF ((ABS(HEADNG).GT.EPS .AND. ABS(HEADNG-180.).GT.EPS) .AND.
(.NOT.SYHHET); IREC =
IF (IREC.EQ.0) GO TO 100
Mi = %
M2 = NOMEGA
DO 30 IA=1,N
IF (IP.EQ.O .AND. IM.LT.7) CALL ORAO (IM,M1,M2,MOTV,MOTL(1,1,IA),
RA01(1,IA),PHS1(3,IA), NHOT,NOMEGA , RADDEG, IPHS)
IF (IP.GT.0 .AND. IM.LT.4) CALL PRAD (IM.M1,M2 MOTV,MOTL(1,1,IA),
XPT(IP),YPT(IP),ZPT(IP),RAO1(1,I4),PHS1(1,IA), RAO2(1,IA),
PHS2(1,1A) ,NMOT, IREC,NOMEGA, RADDEG , IPHS | OMEGAE , GRAV)
IF EIP GT.0 .AND. IM.EQ.15) CALL PRAO(IM,M1,M2,MOTV,MOTL({,1,IA),
XPT(IP),YPT(IP),ZPT(IP),RAQ1(1,IA),PES1(1,IA),RAD2(1,IR),
PHS2(1,IA) ,NMCT, IREC,NOMEGA,RADDEG,IPHS,OMEGAE,GRAV)
IF (IM .EQ. 8) CALL RELMOT (IM,M1i,M2 MOTV,
HOTL§1 ,1,IA),FRDX(IP),FBDY(IP) RAO1(1,TA),PES1(1,IA),RAO2(1,IA),
PHS2(1.IA), NHDT. IREC,NOMEGA,OMEGA, COSMU . SINMU, GRAV , RADDEG . IPHS)
IF (IP.EQ.O0 .AND. IM.EQ.9) CALL FNRAO (IV,M1,M2.MOTT.(1,1,IA},
RAO1(1,TA),PHS1(3,IA), NMOT,NOMEGA,OMEGAE, IPHS)
IF (IT .GT. 1) CALL VELACC (IM,IT,GRAV,Mi,M2,OMEGAE,
RAO1(1,IA) ,PHS1(1,I4), RAOZél JIA),PHS2(1,IA),NOMEGA,IREC,IPHS)
IF (I# . EQ. 7) CALL ADRES (M1,M2.MOTV,MOTL(1,1,IA).HJV,HJL,H7,
RAD1(1,IA).PHS1(1,IA),RA02(1,1A) ,PHS2(1,IA),OMEGA,NMOT, IREC,
NOMEGA , RADDEG, COSMU, RHO, IPHS}
CONTINUE
IF (.NOT. (IP.GT.O0 .AND. (IM.GE.10.AND.IM.LE.14))) GO TO 100
DO 40 IW=1,NOMEGA
READ (LCOFIL) (SF3(I,IW),SH3(I,IW),SA33(I,IN),SB33(I,IW),
I=1,NSTATN)
CONTINUE
CALL LRAD (IM,M1,M2,MOTV,SF3,SH3,5A33,SB33,VFS(1IV),COSMU,
8g§g%iggEGAE.IP,RkOl,PHSi,NMOT.NOMEGA.IPHSS

RETURN
END

RDBASE
SUBROUTINE RDBASE

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMV,WTSI,
IMMIN, IMMAX,IMDEL, LHIN LMAX

REAL SIGHIN SIGMAX, v, SINMU COSMU,WTSI(4)

INTEGER ISIGMA, IHMIH , IMMAX , IMDEL , LMIN, LMAX

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLNT,
LRAOPR, ADRPR,ORGOPTN, GMNOM,KG ,STATN(25) .NSOFST(25),
NLEWF(26) ,HLFBTH(10,25) ,WTRLNE(10,26) ,BLEWF(25) TLEHF§25;
AREALF (25} ,NPTLOC ,PTNUMB(10), PTNAME, XPTLOC(10) , YPTLOC(10
ZPTLUCEiog "NBB, FBNUMB(10), FBNAME, XPTFBD(10) , YPTFBD(10),
2PTFBD(10) .FBCODE(10),FBTYPE,RDOT (10) , VKDES , FNDES,

STATNM, STATIS

CHARACTER*4 PTNAME(E,10) ,FBNAME(S,10),STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN ,BSCFIL.VLACPR,RACPR,ADRPR,RLDMPR ,FBCODE,
FENUMB, PTNUMB , ORGOPTK

REAL KG

COMMON /ENVIOR/ \ VKN
Ninu

EGA,NOMEGA . SIGMA ,NSIGMA,SIGWH,
NS1GWH, THODAL, AN

RLANG,S,NNNMU, F“NUN VFS
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INTEGER NVK,NMU,NOMEGA ,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)
REAL VK(B).HUEB?.B).OMEGA(BO).SIGMA(lO) SIGWH(4),TMODAL(S),
RANG(8) ,RLANG 8).S(30,8),FRNUM(S),VFS(BS

COMMON /GEQOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NEBLA,KPITCH,KROLL,KYAW,KYAWRL, AWP, VCB, FBDX , FBDY,
FBDZ,NFREBD, XPT,YPT,ZPT, NPTS,LCB, GML, ASTAT, BSTAT , TITLE, MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWKL,CHEAVE,CPITCH, CHEAPI,CROLL,
AREAMYX ,WSURF,GIRTH,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAM,DBLWL TLCB,
DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL , AWP, VCB,
FBDX(10) ,FBDY{10} ,FBDZ{10),XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(25),BSTAT(25) ,MASS,DISPLM, IPITCH, IROLL,IYAV,

IYAWRL , CHEAVE, CPITCH,CHEAPT,CROLL, AREAMX ,WSURF , GIRTH(25)

COMMON /IO0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PEYSCO/ I1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS , RHOF, GNUS ,GNUF ,FTMETR,, PUNITS,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS,GNUF ,FTKETR

COMMON /RLDBX/ PSUR(25),BMK(25),DK(25),CAK(25) ,HQ,HSPAN, HMNCHD,
HAREA ,HXCP ,HYCP ,HZCP ,HGAMMA , HYHAT  HEAR ,HLCS,RQ(2) .RSPAN(2),
RMNCHD(2) ,RAREA(2) ,RXCP(2) ,RYCP (2} ,RZCP(2) ,RGAMMA(2) ,RYHAT(2),
REAR(2),RLCS(2),5Q(2),SSPAN(2),SMNCHD(2),SAREA(2),SXCP(2),
SYCP(2),SZCP(2) .SGAMMA(2),SYHAT(2) ,SEAR(2) ,SLC5(2),5Q(2),
Bspnngzg,anucaotz).BAREA(z).BxCP(zﬁ.Bchczi,Bch(zﬁ.BGAHMA(z),
BYHAT(2) .BEAR(2),BLCS(2),FQ{2),FSPAN(2) ,FMNCED(2) ,FAREA(2),
FXCP(Qg,FYCP(2),FZCP(2),FGAHHA(Z).FYHAT(2),FEAR(2 FLCS(2) .
PQ(2,2) ,PSPAN(2,2),PMNCED(2,2).PAREA(2,2) ,PXCP (2,2} ,PYCP(2.2),
PZCP(2,2) ,PGAMMA(2,2) ,PYHAT(2,2),PEAR(2,2} ,PLCS(2,2),
STADMP(10) ,SHPDMP(10,8) ,ENCON .WPHI,TPHI .WMELM(4,8),SFELM(4,9,8)
REELM(4,9,8) ,PEELM(4.9,8) ,FEELM(4,9,8) ,HEELM(4,9,8) ,BEELM(4,9,8),
ENWM,ENSF(8,8) ,ENRE(8) ,ENPE(8) ,ENFE(8) ,ENHE(8) ,ENBE(8),
Enauvga,ag,EunLéa),zan(a),ENFLga) ENHL(8) ,ENSL(8) ,ENBL(8),
ENSHP(8.8) .RELM(4,9),ITS(26) ,RD(255,EDDY(8.25),RGB(25)

REAL RDBLK(2892)

EQUIVALENCE (PSUR(1),RDBLK(1))

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN, SMPPS,SMPIS,
SMPOS, SMPDS,SHPTYPS,SHIPS,VARS,CYCLS,TITLES,OPTION,LSIS,LSOS,
LSDS,LHALOS,LDEV,LPRN,LSMPPS,LSMP1S,LSHPO5,LSHPDS ,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER#*160 AS

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS#*6,VARS*2,CYCLS*2

INTEGER*2 OPTION

DO 30 K=1,NSTATN

IF (NOFSET(K) .LT. 2) GO TO 30

NNODES = NOFSET(K)

NSEGS = NNODES - 1

SGIRTH = 0.

DO 10 J=1,NSEGS

SGIRTR = SGIRTH + SQRT((Y(J+1,K)-Y(J,K))**2 + (Z(J+1,K)
-2(J1,K) ) %*2)

CONTINUE .

IF gx .EQ. 1) DS = 0.5%(X(2)-%X(1))

IF (K GT.1 .AND. K.LT.KSTATN) DS = 0.B6*(X(K+1)-X(K-1))
IF (K .EQ. NSTATN) DS = 0.5#(X(NSTATN)-X(NSTATN-1))
PSUR(K) = 2.#DS#SGIRTH
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BMK(K) = BMAX(NKODES,Y(1,¥))

DK(K) = ©.

DO 20 J=1,NNODES

IF (Z(3,K) .LT. DK(K)) DK(K) = Z(3,K)

CONTINUE

CAK(K) = ASTAT(K)/(2+BMK(K)*ABS(DK(K)))

CONTINUE

CALL VAVMAK

CALL HLLIFT

CALL RDLIFT

CALL SBLIFT

CALL SKLIFT

CALL BKLIFT

CALL FNLIFT

CALL SKNFRC

CALL RDEDDY

CALL SBEDDY

CALL FNEDDY

CALL HLEDDY

DO 50 IA=1,NRANG

ENEMO = ENRE(IA) + ENRE(IA) + ENPE(IA) + ENFE(IA)

DO 40 IV=1,NVK

V = VFS(IV

ENEMV(IV,IA) = EDMKSP(WPHI,LPP,V,ENEMO)

CONTINUE

CONTINUE

CALL BKEDDY

DO 60 IA=1,NRANG

DO 60 IV=1.NVK

ENSHP(IV,IA) = ENWM + ENHL(IV) + ENRL(IV) + ENPL(IV) + ENSL(IV) +

ggg#glv% + ENFL(IV) + ENSF(IV,IA) + ENEMV(IV,IA) + ENBE(IA)
NU

IF (RLDMPR .GT. 0) CALL RDPRIN

F1S = SDS(1:L5DS)//*.SCR? ]

OPEN (UNIT=SCRFIL,FILE=FIS,FORM=’UNFORMATTED’,STATUS='UNKNOWN’)
WRITE (SCRFIL) RDBLK

CLOSE (UNIT=SCRFIL)

RETURN
END

RDCOMP
SUBROUTINE RDCOMP (N,NDIM,A,IP)

matrix triangularization by gaussian elimination.

INPUT...
N = order of matrix.
NDIM = declared dimension of array A .
A = matrix to be triangularized.

OUTPUT.

upper triangular factor, U .

ACL,3), I .LE. J
A(1,2), 1 .GT. J mult:pllers = lower triangular
factor, I -

IP(K), K .LT. ¥ = index of k—th plvot row.
IP(N) = (-1)*s(number of interchanges) or 0 .

"

use "solve" to obtain solution of linear system.
DETERM( A ) = IP(N)*A(1,1)*A(2,2)*...%A(N,N).
IF IP(N) = O, A is singular, SOLVE will divide by zero.

interchanzes finished in u, only partialy in 1 .

REAL A, T, ABS
INTEGER W, NDIM, IP, K, KP1, ¥, I, ]
DIMENSION A(NDIH KDIM)

DIRERSION IF{N IH)

IP(N) =
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DO 1700 K = N

IF (K .EQ. n) GO TO 1600

KPi = K +

=K

DO 1100 I = KP1, N

IF (ABS(A(I,K)) .GT. ABS(A(M,K))) M =
1100 CONTINUE

[=s

IP(K) =

IF (u NE, K) IP(N) = -IP(N)
T = A(M,K

AQM, x) = ACK,K)

A(K,K) = T

IF (T .EQ. 0.0) GD TO 1600
DO 1200 I = KPi
ACIK) = =A(I, KS/T
1200  CONTINUE
DO 1500 J = KP1, N

( ‘EQ. 0.0 ) GO TO 1400
DD 1300 KP1, N
ACT,]) = A(I 1)+ A(I,K)*T
1300  CONTINUE
1400  CONTINUE
1500  CONTINUE
1600  CONTINUE
IF (A(K,K) .EQ. 0.0) IP(N) =
1700  CONTINUE
99999 CONTINUE

RETURN
END

C DECK RDEDDY
SUBROUTIKE RDEDDY

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 Bxuo$2) ,BKSTN(10,2) , BKHB(10.2) , BKLNTH , BKWDTH
2 BKWL(10,2),BKAN(10,2),NSKSET,SKIMAG(2},SKFLS(2),SKALS(2),
2 SKAUS§ SKHB(2) SKFLHLE2§ SKALUL% ; sxAuuLé g ,NRDSET ,RDIMAG(2)
2 RDRFS(2) .RDRAS (2} RDRHBE(2) . RDRFWL(2) , RDRAWL(2 norrsgzg.nvwas(zi
2 RDTHB(z RDTFWL (2} ,RDTAWL(2) ,NSBSET, SBIMAG(2) , SOBRFS(2) , SOBRAS (2}
2,SOBRHB(2 SOBRFH§2§ SOBRAW(2) ,SIBRFS(2),SIBRAS(2),SIBRHB(2),
2" SIBRFW(2) .SIBRAW(2) . SBTFS(2) ,SBTAS(2) ,SBTHB(2) , SRTFWL(2),
2 SBTAVL(2) .NFNSET,FNIMAG(2),FNRFS(2),FNRAS(2),
2 FNRHB(2),FNRFVL(2) ,FNRAWL(2) FNTFS(2) FNTAS(2) ,FNTEB(2),
2 FNSFWL (2} ,FRTAWL(2), NEXPRD, ERRDO(8) , ENRDS(B)

COMMOK /CH3:/ TSIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
2 IHHIN.IHHAX,.ADEL LMIN,LMAX

REAL SIGHIE, IGHAu.V,SIHHU,COSHU,HTSI(&)

IHTEGER ISIGHA IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TKODAL,NTMOD,NRANG.RANG,RLANG,S ,NNMU, FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH.NTMOD,NRANG,NNKU(8)

REAL VK(8), HU%B? .8), OMEGA(30) ,SIGMA(10),SIGWH(4) ,TMODAL(8),
2 RANG(8),RLANG(8).S(30,8) ,FRNUM(8),VF5(8}

COMMON /PHYSCO/ 1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,RHOS,RHOF,GNUS,GNUF,FTMETR,PUNITS,REYSCL

COMPLEX II

CHARACTER#*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
1 RHOF,GNUS,GNUF,FTMETR

COMMON /RLDBK/ PSUR(25) ,BMK(25),DK(25),CAK(25) ,HQ ,HSPAN,HMNCHD,
2 HAREA,BXCP HYCP,HZCP, HGAHHA HYHAT HEAR,HLCS RQ(Q) RSPAN(Q),
2 RHNCHD(Z) MREA(z) RXCP( ), RYCP(25 RZCP(Z),RGAHMA(2) RYHAT(2),
2 RhAK} LRLCS DH\AJ D.‘.lr'l\n\‘./,ann\.-uu(ﬂ) SAREA(DY cvnn(ﬁ\
SYCP(2 ; SZCPt ; GAHHA(z) SYHAT(2), SEAR(2) SLCS(ZS BQ(2),
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2 BSPAN(Q; ,BMNCHD(2) ,BAREA(2) ,BXCP(2),BYCP(2) ,BZCP(2 ,BGAMMA( ),

2 BYHAT(2).BEAR(2),BLCS(2),FQ(2), FSPAN(“) FMNCHD(2) ,FAREA(2)

2 FXCP(2),EYCP(2).FZCP(2),FGAMMA(2) ,FYRAT(2), FEAR(Q),FLCS( 5

2 PQ(2,2) .PSPAN(2,2) ,PMNCHD(2,2) ,PAREA(2,2),PXCP(2,2) ,PYCP(2.2),

2 PZCP(2.2)  PGAMMA(2.2) ,PYHAT(2,2),PEAR(2,2} ,PLCS (2,2},

2 STADMP{10},SHPDMP(10,8),ENCON.WPHI,TPHI WMELM(4,9),SFELM(4,9, 8)
2 REELM(4,9,8),PEELM(4.9,8) FEELM(4,9,8 ; HEELM(4,9,8) BEELM(4,9,8),
2 ENWM,ENSF(8,8) ,ENRE(8) .ENPE(8),ENFE{8) .ENHE(8) .ENBE(8),

2 suanvge 92 ENRLEB) LENPL(8), ENFLES) ENHL(8) ,ENSL(8) ,ENBL(8),

2 ENSHP RELM(4,9),ITS(25) ,RD(255, EDDY(8.25),RGB(25)

REAL RDBLK({2652) ‘
EQUIVALENCE (PSUR\i),RDBLK(i))

DO 20 IA=1,NRAKG
ENRE(IA) = 0
DO 10 IS=1,NSIGMa
SEPDMP(IS,IA) = O
10 CONTINUE
20 CONTIKUE
IF (NRDSET .EQ. O0) GO TO 100
DO 50 K=1.NRDSET
YHAT = SQRT(RYCP(K)*RYCP(K) + RZCP(K)*RZCP(K))
GAMMAE = RGAHHA%K) + 1.
ALF = ATANC ABS({ ((RYCP(K)/RZCP(K)) + TAN(GAMMAE*DEGRAD))/(1. -
2 (RYCP(K)/RZCPéK))*TAN(GAMMAE*DEGRAD)) ) )
C = 0.0065 + (RLCS(K)*RLCS(K))/(0.9+*PI*REAR(K))
CON = RQ{K)=*4./(3. *PI)*RHO*YHAT**S*RAREA(K)*C*SIN(ALF)
DO 40 IA=1,NRANG
DO 30 IS=1i,NSIGMA
SHPDMP(IS,IA) = SHPDMP(IS,TA) + (CON*SIGMA(IS)*RANG(IA)) =
2 SIGMA(IS)
30 CONTINUE
40 CONTINUE
50 CONTINUE
DO 60 IA=1,NRANG
CALL SPFIT (SIGMA,SHPDMP(1,I4),REELM(1,1,IA), NSIGHA)
ENRE(TA) = ENCON*REVAL(REELM(1.ISIGMA,Ia},wTS1)
60 CONTINUE
100 CONTINUE

RETURN
EXND

C DECK RDEVAL
o %22¥§UTINE RDEVAL (IV,OMEGA,OMEGAE,NRANG,TLG,EXCLG,TLGC,EXCLGC,

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKWD{2),BKSTN(10,2),BKHB(10,2) ,BKLNTH ,BKWDTH,
2 BKWL(1C.2),BKAN(10,%) NSKSET, SKIMAG(2}, SKFLS(2),SKALS(2),
2 QKAUS$ 5 SKEB(2) SKFLHL(Q) SKALWL(2), SKAUUL22) NRDSET , RDIMAG(2)
2 RDRFS(2) . RDRAS (2} RDREB(2) .RDRFWL(2) ,RDRAWL(2) anrpsgzg ,RDTAS(2
2 RDTHB(2) 'RDTFWL (2} ,RDTAWL(2),NSBSET,SBIMAG(2),SOBRFS{2) .SOBRAS(
2,SOBRHE(2), susnrw%zi ,SOBRAW(2},SIBRFS(2),SIBRAS(2), SIBRHE(2),
2 SIBRFW 2; SIBRAW(2) ,SBTFS(2) , SBTAS (2) , SBTHB(2) ,5BTFWL(2),
2 SETAWL NFNSET,FNIMAG(2) ,FNRFS(2),FNRAS(2),
2 FNRHB(2),FNRFWL(2) ,FNRAWL(2) ,FNTFS(2) ,FNTAS(2),FNTEB(2),
2 FNTFWL(25,FETAWL(2), NEXPRD,ENRCO(8) , EERDS (8)

COMMON /CH3D/ ISIGMA, SIGHIN SIGMAX,V,SINMU,COSMU,WTSI,
2 IMMIN,IMMAX, K IMDEL, LMIN,LMA

REAL SIGHIN SIGHAX v SINHU COSMU,WTSI(4)

INTEGER ISIGHA IHHIN IHHAX IMDEL,LMIN,LMAX

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GK,DELGM, NEBLA KPITCH KRULL KYAH KYAHRL AWP, VCB FDDX FEDY,
2 FBDZ, QFREBD XPT YPT,ZPT, NPTS LCB GML,ASTAT, BSTAT TITLE, HASS
2 DISPLK, IPITCH TROLL,IYAW, IYAHRL CHEAVE CPITCH CHEAPI CROLL
2 AREAMX,WSURF, GIRTH, FBDZV DBLWL, TLCB
INTEGER HSTATN NOFSET(QBS NFREBD ,NPTS

CHARACTER%% TI""“ 20}

REAL X(25},Y(10, 25) 2(10 25) ,FBD2V(8,10) ,LPP,BEAM,DBLVL,TLCB,

S
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DRAFT,LCF,VCG,GM ,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP ,VCB,
”BDX(iO) FBDY(iOS FEDZ(lO\ XPT(10), YPT(IOS,LPT(]O) LCB GML,
ASTAT(ZSS BSTAT(;S) MASS,DIS PLM, IPITCH, IROLL,TYAW,
IYAHRL,CHEAVE CPITCH CHEAPI CROLL,AREAMX,USURF.GIRTH(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU,RHOS,RHOF ,GNUS, GNUF ,FTMETR, PUNITS,REYSCL

COMPLEX 11

CHARACTER®4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR, ,METRVK,GRAV,KHO,GNU,RHOS,
RHOF,GNUS, GNUF ,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25) ,HQ,HSPAN,HMNCHD,
EAREA,HXCP,HYCP ,HZCP,HGAMMA ,HYHAT ,HEAR, HLCS,RQ{2) .RSPAN(2),
RMNCHD(2) ,RAREA(2) ,RXCP(2) ,RYCP (2} ,RZCP(2),RGAMMA(2) ,RYHAT(2),
REAR(2) ,RLCS(2),5Q(2),SSPAN(2),SMNCHD(2) ,SAREA(2),SXCP(2),
SYCP(2) ,SZCP(2) .SGAMMA(2), SYHAT(2) SEAR(2),SLCS(2),8Q(2),
Bspnngz "BMNCHD(2) ,BAREA(2) ,BXCP (2}, BYCP(2) BZCP(2}, BGAMMA( ),
BYHAT(2) 'BEAR(2),BLCS(2) ,FQ(2), FSPAN( ) ,FMNCHD (2) ,FAREA(2),
FACP(2g JFYCP(2) ,FZCP(2), FGAMMA(2) ,FYHAT(2),FEAR(2) ,FLCS(2),
PQ(2,2) .PSPAN(2.2) ,PMNCHD(2,2) ,PAREA(2,2) ,PXCP (2,2} ,PYCP(2,2),
PZCP(2,2),PGAMMA(2.2) ,PYHAT(2,2) ,PEAR(2,2},PLCS(2,2),
STADMP( 10} ,SHPDMP (10,8) ,ENCON ,WPHI ,TPHI .WMELM(4,9) ,SFELM(4,9,8
REELM(4,9,8),PEELM(4.9,8) ,FEELM(4,9,8) ,HEELM(4,9,8} BEELM(4,
ENWM,ENSF(8,8) ,ENRE(B) ,ENPE(8) ,ENFE(8) .ENHE(8) ,ENBE(8),
ENEMVEB eg ENRLéB) JENPL(8), ENFLES) ENHL(8), ENSL(B),ENBL(B)
ENSHP(8.8 M(4,9),ITS(25),RD(26),EDDY(8,25) ,RGB(25)

REAL RDBLK(2692)

EQUIVALENCE (PSUR(1),RDBLK(1))

COMMON /FINCON/ IACTFN,IFCLCS,FGAIN(8),FK(3),FA(3),FB(3),
FCLCS(8B,2)

COMPLEX TLG(3,3),EXCLG(3),TLGC(3,3),EXCLGC(3)
DIMENSION T44T(NRAKG)

TLG = LHS containing wavemaking dampihg only

EXCLG = RHS

TLGC and EXCLGC are LHS and RHS corrected by appendage and hull
damping

T44 = WE+B44 (imaginary part of TLG array)

B44 = roll damping moment

N

(roll decay coefficient) = B44+WE/(2¢C44)

C44 = DISPLACEMENT*GM
B44 (TOTAL) = B44WM +

B44HL + B44RL + B44PL + B44SL + B44BL + B44FL +
B44SFV + B44EMV + B44BE

Wavemaking damping - B44WM = AIMAG(TLG(2,2))/WE
hull lift damping

2

CALL LSCOF (OMEGA,OMEGAE,O0,HSPAN,HMNCHD ,HAREA,HLCS,HGAMKA,
HXCP ,BRYCP,HZCP, TLG EXCLG.TLGC, EXCLGC)

rudder 1lift damping

2

2
10
16

IF (NRDSET EQ 0) GO TO 15
DO 10 K=1,NRDSET

CALL LSCOF (OMEGA,OMEGAE 2 ,RSPAR(K) ,RMNCHD(K) ,RAKEA(K) ,RLCS(K),
RGAMMA(K) ,RXCP(K) , RYCP(Ks RZCP(K), TLGC EXCLGC,TLGC, EXCLGC)
ANGLE = 180. - RGAMMA(K

IF (RDIMAG(K) .GT. 1.)

CALL LSCOF (DHEGA OMEGAE,2,RSPAN(K) ,RMNCHD(K) ,RAREA(K)
ANGLE, BXCP(K).-RYCP(K) RZCP(K) TLGC,EXCLGC, TLGC EXCLGC)
CONTINUE

CONTINUE

RLCS(K),

propeller shaft bracket lift damping

IF (¥SBSET .EQ. 0) GO TO 19
D0 16 K=1, HSBS T

- 4 s '—4
PPV S T

IF (L.EQ. 5% AWD. SBTHB(X).EQ.0.) GO TO 14
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ANGLE = PGAMMA(K,L) )
IF (ANGLE .GT. 0.) ANGLE = ANGLE + 180.

CALL LSCOF (OMEGA,OMEGAE,2,PSPAN(K,L),PMNCHD(K,L),PAREA(K,L),

PLCS(K,L), ANGLE,PXCP(K,L},PYCP(K,L},PZCP(K,L),TLGC,EXCLGC,

TLGC,EXCLGC)

ANGLE = - PGAMMA(K,L)

IF (saancéx;.cr.1. _AND. ANGLE.GT.0.) ANGLE = ANGLE + 180.

IF (SBIMAG(X) .GT. 1.)

CALL LSCOF (OMEGA,OMEGAE,2,PSPAN(K,L),PMNCHD(X,L),PAREA(K,L),
PLCS(K,L),ANGLE ,PXCP(K,L},-PYCP(K,L},PZCP(K,L),TLGC,

EXCLGC, TLGC,EXCLGC)

14 CONTINUE

16 CONTINUE

19 CONTINUE

[ SR

[SINES

* skeg lift damping

IF (NSKSET .EQ. 0) GO TO 25

DO 20 K=1,NSKSET

CALL LSCOF (OMEGA,OMEGAE,O,SSPAN(K),SMNCHD(K),SAREA(K),SLCS(K),

SGAMMA(K) ,SXCP(K) .SYCP(K},8ZCP(K) ,TLGC,EXCLGC, TLGC,EXCLGC)

ANGLE = 180. ~ SGAMMA(K)

IF (SKIMAG(K) .GT. 1.) ,

CALL LSCOF (OMEGA,CMEGAL,0,SSPAN(K),SMNCHD(K),SAREA(K),SLCS(K),
ANGLE,SXCP(K),-SYCP(K),SZCP(K),TLGC,EXCLGC,TLGC,EXCLGC)

20 CONTINUE

25 CONTINUE

[N

| SR]

* bilgekeel lift damping

IF (NBKSET .EQ. 0) GO TO 35
DO 30 K=1,NBKSET

CALL LSCOF (OMEGA,OMEGAE,1,BSPAN(X),BMNCHD(K),BAREA(K),BLCS(X),
2 BGAMMA(K) ,BXCP(K).BYCP(KJ,BZCP(K),TLGC,EXCLGC,TLGC,EXCLGC)
ANGLE = 180. ~ BGAMMA(K)

IF (BKIMAG(K) .GT. 1.)

CALL LSCOF {OMLCGA,OMEGAE,1,B
ANGLE ,BXCP(K) ,-BYCP(K) ,BZCP(
30 CONTINUE

35 CONTINUE

SPAN(K)  BMNCHD(K),RAREA(K) BLCS(K),
K),TLGC,EXCLGC,TLGC ,EXCLGC

* fin lift damping

TF (XFNSET .EQ. 0) GO TO 45
DO 40 K=1 NFNSET

TEMP = FLCS(K)

IF (IFCLCS .EQ. 1) TEMP = FCLCS(1IV,K)

CALL LSCOF (OMEGA,OMEGAL,2,FSPAN(K), FMNCHD(K),FAREA(K), TEMP,
2 FGAMMA(K) ,FXCP(K) ,FYCP(K} ,FZCP(K),TLGC,EXCLGC,TLGC, EXCLGC)
ANGLE = 180. — FGAMMA(K)

IF (FNIMAG(K) .GT. 1.)

CALL LSCOF (OMEGA,OMEGAE,2,FSPAN(K),FMNCHD(K),FAREA(X)
ANGLE.FXCP(K) ,-FYCP(K},FZCP(K),TLGC,EXCLGC,TLGC,EXCLGC)
40 CONTINVE

45 CONTINUE

DC 100 IA=1,NRANG

TEMP,

N

. skin friction damping at speed

T44SF = REVAL(SFELM(1,ISIGMA,IA) ,WTSI)
T44SFV = SKFRSP (OMEGAE,LPP,V,T44SF)

* rudder eddy damping

T44RE = O
IF (NRDSET.GT.O0) T44RE = REVAL(REELM(1,ISIGMA,IA),WTSI)

* propeller shaft bracket eddy damping

T44PE = 0
IF (NSBSET.GT.0) T44PE = REVAL(PEELM(1,ISIGMA,IA),WTSI)
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Tin eddy damping

T44FE = 0
IF (NFNSET .GT. O) T44FE = REVAL(FEELM(1,1SIGMA,IA),WTSI)

hull eddy damping

T44HE = REVAL(HEELM(1,ISIGMA,I1A),WTSI)

* eddymaking at speed

T44EM = T44HE + T44RE + T44PE + T44FE
T44EMV = EDMKSP (OMEGAE,LPP,V,T44EM)

* bilgakeel eddy damping

10
100

C DECK

(oW S 18] [NES ISR [ ¥ . [SISERESINESINI N ERE N

|S]

[ =

[ SN YN N]

T44BE = 0.

IF (NBKSET .EQ. 0) GO TO 70

T44BE = REVAL(BEELM(1,ISIGMA,IA),WTSI)
CONTINUE

T44T(IA) = T44SFV + T44EMV + T44BE
CONTINUE

RETURN
END

RDLIFT
SUBROUTINE RDLIFT

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKUDEQ),BKSTN(IO.Q),BKHB(lO,Q).BKLNTH BKWDTH, ,

BKWL(10,2) ,BKAN(10,2),NSKSET,SKIMAG(2) ,SKFLS(2) ,SKALS(2),

SKAUS (23, SKHB(2) serUngg,sanwL§2g,SKAUULEQ;,nnong.nDIHAG(:)
RDRFS({2) RDRAS (2}, NDRHB(2) . RDRFWL(2) , RDRAWL (2 .nansgzg,nDTAS(zﬁ
RDTHB(2) ,RDTFWL(2} ,RDTAVL(2)  NSBSET,SBIMAG(2),SOBRFS(2) ,SOBRAS (2
,soanua§2§,soearu§2§,sanAu(zi.SIBRFs(z).srsnas(z),sxsnna(z),
SIBRFW(2).SIBRAW(2) .SETF5(2),SBTAS(2),SBTHB(Z), SBTFWL(Z),
SBTAWL(2) ,NFNSET,FNIMAG(2) ,FNRFS(2),FNKAS(2),

FNRHB(2) ,FNRFWL(2) ,FNRAWL(2) ,FNTFS(2),FNTAS(2),FNTHB(2),

FNTFWL (2}, FNTAWL(2) , NEXPRD, ERRDO(8) , ENRDS(8)

COMMOX /ENVIOR/ VK,HNVK,MU,NMU,OMEGA,NOMEGA,SIGMA, NSIGMA,SIGWH,
NSIGWH ,TMODAL,NTMOD,NRANG .RANG,RLANG,S ,NNMU, FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH.NTMOD, NRANG,NNMU(8)

REAL vx(e).xu§37,a).ochA(ao>,sxan(1o) SIGWH(4)  TMODAL(8),
RANG(8) ,RLANG(8).S(30,8) ,FRNUN(8),VFS(8}

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAN,DRAFT,LCF,

VCG,GM ,DELGM,NEBLA ,KPITCY,KROLL ,KYAV,KYAWRL, AWP, VCB, FBDX , FEDY,
FBDZ ,NFREBD , XPT, YPT,ZPT,NPTS,LCB, GML . ASTAT, BSTAT, TITLE,MASS,
DISPLM,IPITCH, IROLL, IYAW, IYAWRL , CHEAVE, CPITCH, CHEAPI, CROLL,
AREAMX | WSURF,GIRTH, FBDZV ,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25},NFREBD,NPTS

REAL X(25),Y(10,25),2(10,25) ,FBDZV(8,10) ,LPP BEAH, ,DBLWL,TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA . KPITCK,KROLL KYAW,KYAWRL,AWP, VCB,
FBDX(10) ,FBDY{10},FBDZ{10) ,XPT(10),YPT(10},2PT(10),LCB,GML,
ASTAT(25% ,BSTAT(26),TITLE(20),MASS ,DISPLM,IPITCH,IROLL, IYAW,
IYAWRL , CHEAVE ,CPITCH, CHEAPI ,CROLL, AREAMX, WSURF , GIRTH(26)

COMMON /PHYSCO/ I1,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS ,RHOF, GNUS ,GNUF ,FTMETR ,PUNITS,REYSCL

COMPLEX II

CHARACTER#4 PUNITS(2)

REAL TP1,PI,PI0T,DEGRAD,RADDEG,VKMETR ,METRVK,GRAV,RHO,GNU,RHOS,
RHOF ,GNUS ,GNUF ,FTHETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25) ,BQ,HSPAN, HMNCHD,
HAREA, HXCP ,RYCP HZCP ,RGAMMA, HYHAT HEAR ,HLCS ,RQ(2) ;RSPAN{2)
RMNCED(2) ,RAREAL2) ,RXCP(2) ,RYCP(2),RZCP(2),RGAMMA(2) ,RYHAT(2),
nzan§2).nLc5(2),sqtz),sspAn(Q).snncuo(z),snnsn(z) SXéP(2),
SYCP(2) . SZCP(2) .SGAMMA(2),SYHAT(2),SEAR(2),SLCS(2),BQ(2),

BspaN (2} mMucEnl2) RARFA(?),BXCP (23 BYCP(2) BZCP(2),BGAMMA(2) ,
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BYHAT(2) ,BEAR(2),Bi.CS(2),FQ(2),FSPAN(2), FMNCHD(E)(FAREA(:).
FXCP(2 ; JFYCP(2) icr(z).rcn MMA(2) ,FYHAT(2) ,FEAR(2},FLCS(2),
PQ(2,2 PSPAN( 12) ,PENCED(2,2) ,PAREA(2,2) ,PXCP(2,2) ,PYCP(2,2),
P2CP(2,2 PGAHHA(‘,Q) PYHAT(2,2),PEAR(2,2}, PLCS(2 23,

STADMP {10 § SHPDMP(10,8) ,ENCON .WPR1,TPHI .WMELM(4,8 5 SFELM(4,9,8),
REELM(4, 9 .8) ,PEELK(4.9,8) ,FEELM(4, a ,6) ,KEELM(4,9 9,8} BEEIM(Q,\,B)
ENWE ENSF{8,8) ,ENRE(8) ,ENPE(E, ,ENFE(R) |ENHE(8) . ENBE(8),
ENEMV(8,8) ,ENRL(8), ENFL(8) ,ENFL(8) ENHL(8),ENSL(€),ENRL(8),
ENSHP(8,8) ,RELM(4, 8),ITS(25),RD(25),EDDY(6,25), RGB(25)

REAL RDBLK{2692)

EQUIVALENCE (PSUR(1),RDBLK(1))

REAL LCS,MCHORD

éF (NRDSET .EQ. 0) GO TO 20
Ns0

STASPC = LPP/“O

DO 10 K=1,NRDSET

[SARIRINESLNENENES]

XRTF = LCB -~ RDRFS{K)*STASPC

XRTA = LCB - RDRASER »STASPC

XTPF = LCB -~ RDTFS(K)*STASPC

XTPA = LCB -~ RDTAS(K)*STASPC

YRT = RDRHB&K)

YTP = RDTHB(K)

ZRT = %RDRFULQK) + RDRAULEK)g/Q - §DBLUL+VCG)
2TP = (RDTFWL(K) + RDTAVL(K))/2 - (DBLWL+VCG)

SPAN = SQRT((ZRT-ZTP)#*2 + (YTP-YRT)w*2)
Q = RDIMAG(X)
MCHORD = O.5# ((XTPF-XTPA) + (XRTF~XRTA))
CR = XRTF - XRTA
CT = XTPF - XTPA
XRQC = XRTF - 0.25*CR
XTQC = XTPF =~ O, 2E#CT
DX = XRQC - XTQC
H = SQRT(DX+DX + SPAN*SPAN)
COSLAM = SFAN/H
SECLANK2 = 1./(COSLAM*COSLANM)
* LAM = ACOS(SPAN/H) = quarter chord sweep angle in radians
* area
AREA = SPAN+MCHORD
* center of pressure
ZP = 0.6%(2RT + ZTP;
O.5*(YRT + YTP

X0 = 0.5%(XKTF + XTPF)
X - 0. 26+HCHORD
P

g
Is)
a
" n

4F

¥AH 4
* moment arm

ARG = (ZRT-ZTP) / SPAN

GAMMA = - 90 ,

IF (ARG .LT. 1) GAMMA = - ASIN(ARG)*RADDEG
GAM = GAMMA*DEGRAD

YHRAT = YCP=COS(GAM) + ZCP*SIN(GAM)

* effective aspect ratio
EAR = 2+«SPAN/MCHORD
* 1ift curve slope
LCS = 1.8+PI«EAR/(COSLAM*SQRT((EAR*SECLAM2)#+2 + &) + 1.8)
RQ(K) = @
RSPAN(K) = SPAN

RMNCHED(K) = MCHORD
RAREA(K) = AREA




RXCP(K) = XCF
RYCng) = YCP
RZCP(K) = ZCP
RKGAMMA(K) = GAMMA
RYHAT(K) = YHAT
REAREH) = EAR
RLCS(K) = LCS

EN = EN + Q+(REO/2)*AREA+LCS*YHAT*YHAT*WIPHI*ENCON
10 CONTINUE
20 CONTINUE

DO 30 IV=31,NVK

ENRL(IV) = 0,

IF (NRDSET .GT. 0) ENRL(IV) = EN*VFS(1V)
30 CONTINUE

RETURN
END

C DECK RDPELM
SUBROUTINE RDPELM

* reads spline element data for 2-d potentials and forces
* W.R.MCCREIGHT DTNSRDC JULY, 1977

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, TMMAX, TMDEL , LMIN,LMAX

REAL SIGMIN SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,JIMMIN,IMMAX,IKDEL,LMIN, LMAX

COMMON /GEQM/ X ,NSTATN,Y,Z,NOFSET,LF)’,BEAM,DRAFT,LCF,
VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP ,VCB,FBDX,FBDY,
FBDZ ,NFREBD,XPT,YPT,ZPT ,NPTS,LCB,GML ,ASTAT ,BSTAT,TITLE ,MASS,
DISPLM,IPITCH,TROLL IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX . WSURF, GIRTH, FBDZV .DBLNL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD, NPTS

CHARACTER#4 TITLE(20D)

REAL X(25),Y(30,25),2(10,25) ,FBDZV(8,10),LPP,BEAM,DBLWL, TLCE,
DRAFT,LCF,VCG,GN,DELGM  NEBLA ,KPITCH,KROLL  KYAW ,KYAWRL,AWP ,VCE,
FBDX(10),FBDY (10 ,FBDZ(10),XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(26 ,BSTAT(26) ,MASS ,DISPLM,IPITCH, IRGLL,IYAV,

TYAWRL ,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX , WSURF, GIRTH(25)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(235),RMIDX{183),SVIDX(3)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,BPLFIL,LRAFIL ,ORGFIL,RAOFIL ,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIN,
SCRFIL,BPLFIL,LRAFIL,ORGFIL,RAQFIL ,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL ,LAEFIL

COMMON /PELEM/ PELEM
COMPLEX PELEM(4,1000)

COMKON /STATE/ LAT,VRT,LOADS,ADDRES, SALT,HEAD,EXROLL, BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD, EXROLL, BKEEL

DIMENSION DATA(320)
INTEGER PSTORE

NODSK=0

PSTORE=1

DO 1 ISTATN=1,NSTATK
INDEX=(ISIGMA-1)»NSTATN+ISTATH
NNODE=NOFSET(ISTATN)

IF(NXODE .LT., 2) GO TO i
NDATP=0

IF (VRT) NDATP=16+NNODE

IF (LAT) ®RDATF-RDATF+i0+ANCDE

RIRI M = 0

Lo XN S B N]

R N
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1 CONTINUE

RETURN
END

C DECK RDPRIN
SUBROUTINE RDPRIN

. change for VAX/VMS version
%  CDC  CALL READMS(POTFI1L,DATA,NDATP,INDEX)
READ (POTFIL,REC=INDEX) DATA
NEXT=1
DO 2 J=1,NNODE
DO 3 MODE=IMMIN,IMMAX,IKDEL
DD ¢ i=1,4
PELEM(I,PSTORE)=CMPLX(DATA(NEXT) ,DATA(NEXT+1))
NEXT=NEXT+2
CONTINUE
PSTORE=PSTORE+1
CONTINUE
CONTINUE
NCDSK=NODSK+NNODE
IF ({NEXT~1).NE.NDATP) WRITE (IPRIN,€01) ISIGMA,ISTATN
601 FORMAT (//' WARNING - IN RGPELM FOR ISIGMA = ',1IE,
+ ' AND ISTATN = ', 1%/
+ " ND. OF DATA ELEMENTS READ IS NOT EQUAL TO NO. OF DATA’,
+ ' ELEMENTS UNPACKED'//)
COMMON /APPEND/ NBKSET ,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKUDE2),BKSTN(IQ.2).BKHB(IO.Q),BKLNTH BKWDTH
BKWL(10.2) ,BKAN(10,2),NSKSET,SKIMAG(2) , SKFLS{2),SKALS(2),
SKAUS(2},SKHB(2) , SKFLWL(2) , SKALWL(2) ,SKAUWL(2) ,NRDSET ,RDIMAG(2)
RDRFS?Q%,RDRAS(Q) RDHHB(Q),RDRFUL(Q).RDRAHL(:),RDTFS(zg,nDTAS(zﬁ
RDTHB(2) ,RDTFWL(2) , RDTAWL(2) NSBSET,SBIMAG(2),SOBRFS(2) ,SOBRAS(2)
L SGBRRB{2; ,SOBRFW (2}, corav(2},SIRRPE(2) ,STRRAS(2)  STRRHA(2),
SIBRFH§2§,SIBRAU(2).SBTFS(?).SBTAS(Z),SBTHB( ,SBTFWL(2),
SBTAWL(2) ,NFNSET ,FNIMAG(2) ,FNRFS(2),FNRAS(2)
FNKHB(2) ,FNRFWL(2) ,FNRAWL(2) ,FNTFS(2),FNTAS(2) ,FNTHB(2),
FNTFWL(2) ,FNTAVL (2}, NEXPRD,ENRDO(8) , ERRDS(8)

COMMON /ENVIOR/ VK,NVK, MU, NMU,OMEGA,NOMEGA ,SIGMA,NSICHA,SIGWH,
NSIGWH,TMODAL,NTMOD ,NRANG,RANG ,RLANG,S,NNMU,FRNUN ,VFS

INTEGER NVK,NMU,NOMEGA ,NSIGMA,NSIGWH NTMCD,NRANG,NWMU(B)

REAL VK(B),HU&B?,B),0HEGA(30),SIGMA(10)
RANG(8) ,RLANG(8) .S (30,8) ,FRNUN(8B) ,VFS(6}

COMMON /GEOM/ X ,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,WEBLA ,KPITCH,KROLL ,KYAW,KYAWRL,AWP ,VCB,FBDX ,FBDY,
FBDZ , NFREBD, XPT, YPT, ZPT,NPTS,LCB,GML , ASTAT,BSTAT, TITLE,MASS,
DISPLM,IPITCH, IROLL,IYAW,IYAWRL ,CHEAVE,CPITCH, CHEAPI, CROLL,
AREANX WSURF,CIRTH FEDZV,DBLWL, TLCR

INTEGER NSTATN,NOFSET(25),NFREBD, KPTS

CHARACTER*4 TITLE(20)

REAL X(26),Y(10,25),2(10,26),FBDZV(8,10),LPP,BEAN ,DBLVL, TLCB,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA .KPITCH,KROLL KYAW ,KYAWRL , AWP,VCE,
FBDX(10) ,FBDY{ 10}, FBDZ10),XPT(10) ,YPT(103,2PT{10),LCB,GNL,
ASTAT(26) ,BSTAT(25) ,MASS,DISPLM,IPITCH,IROLL , IVAW,

IYAWRL, CHEAVE, CPITCH,CHEAPI ,CROLL, AREAMX, WSURF, GIRTR(25)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOF1L,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL, RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL ,

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIK,
SCRFIL,HPLEIL,LRAFIiL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RH0O,GNU,RHOS ,RROF, GNUS , GNUF ,FTMETR ,PUNITS ,REYSCL

COMPLEX II
CHARACTER®*4 YUKR1T15(2

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VXMETR,METRVK, GRAV,RHO,GNU,RHOS,

) 1]
1
2)
2)
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RHOF,GNUS,GNUF ,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25) ,HQ,HSPAN ,HMNCHD,
HAREA,HXCP,HYCP ,HZCP ,HGAMMA , HYHAT ,HEAR,KHLCS,RQ(2) ,RSPAN(2),
RMNCHD(2) ,RAREA(2) , RXCP(2) ,RYCP(2) ,RZCP(2) ,RGAMMA(2) ,RYHAT(2),
REAREQg.RLCS§2§,SQ(2),SSPAN(Q),SMNCHD(Q),SAREA(2) SXCP(2),
SYCP(2) . SZCP(2) |SGAMMA(2),SYHAT(2) ,SEAR(2),SLCS(2),BQ(2),

BSPAN (2}, BMNCHD(2) ,BAREA(2) ,BXCP(23,5YCP(2),BZCP (2} ,BGAMMA(2),
BYHAT(2),BEAR(2),BLCS(2),FQ(2),FSPAN(2) ,FMNCHD(2) ,FAREA(2),
FXCP(Q;,FYCP(Z),FZCP(2),FGAMMA(2),FYHAT(2),FEAR(25 FLCS(2),
PQ(2,2) .PSPAN(2.2),PHNCHD(2,2),PAREA(2,2) ,PXCP(2,2} ,PYCP(2,2),
PZCP{2,2) ,PGAMMA(2.2) ,PYHAT(2,2) ,PEAR(2,2) ,PLCS(2,2),

STADMP (10} ,SHPDMP (10,8) ,ENCON ,WPHI ,TPHI ,WMELM(4,9}, SFELM(4,9,8)
REELM(4,9,8) ,PEELM(4.9,8) ,FEELM(4,9,8) ,HEELM(4,9,8) ,BEELM(4, 9,8},
ENWM,ENSF(8,2) ,ENRE(8) ,ENPE(8) ,ENFE(8) ,ENHE(8) ,ENBE(8),
ENEMV(8,8) ,ENRL(8) ,ENPL(8) ,ENFL(8) ,ENHL(8) ,ENSL(8) ,ENBL(8),
ENSHP(8,8) ,RELM(4,9),ITS(25),RD(256),EDDY(8,25),RGB(25)

REAL RDBLK(2692)

EQUIVALENCE (FSUR(1),RDBLK(1))

DIMENSION TEMP(8)
CHARACTER*4 METER

DATA METER/’'METE'/
WRITE (IPRIN,1000) TITLE

ship particulars

DISPLT = MASS#.001
IF (PUNITS(1) .NE. METER) DISPLT = MASS*GRAV/2240.
WRITE (IPRIK,1010) LPP,GM,REAM,KROLL,DRAFT,WPHI DISPLT,TPHI

hull and appendage particulars

[SESIEN S Y SR S|

10

2
2
2
2

WRITE éIPRIN.io:og
WRITE (IPRIN,1030) HQ,HGA¥MA,HMNCHD,HSPAN ,HAREA,BXCP,HYCP,HZCP,
HYHAT,HEAR,HLCS
IF (NSKSET .GT. 0) WRITE (IPRIN,1040) ﬁsq(x),scnnun(:),snncao(x),
SSPAN(I),SAREA(T),SXCP(I),SYCP(I),S2CP(I),SYHAT(I),SEAR(I),
SLCS(I),I=1,NSKSET)
IF (NRDSET .GT. 0) WRITE (IPRIN,1050) §RQ(I),RGAHHA(I),RHNCHD(I),
RSPAN(I),RAREA(Y) ,RXCP(I),RYCP(I),RZCP(I),RYHAT(I),REAR(I),
RLCS(I),I=1,NRDSET)
IF (NSBSET .EQ. 0) GO TO 4
DO 2 K=1,NSBSET

2

M=

IF (SBTHB(K) .EQ. 0.) M = 1

WRITE (IPRIN,1065) (PQ(K,L),PGAMMA(K,L),PMNCHD(K,L),PSPAN(K,L),
PAREA(K.L,,PXCP(K.L).PYCP(K,L),PZCP(K,LS.PYHAT(K.L),PEAR(K,L),
PLCS(K,L),L=1,H)

CORTINUE

CONTINUE

IF (NBKSET .GT. O) WRITE (IPRIN,1060) (BQ(I),BGAMMA(I),BMNCHD(I),
BSPAN(I),BAREA(1) ,BXCP(I),BYCP(I),BZCP(1),BYHAT(I),BEAR(I),
BLCS(I),I=1,NBKSET)

IF (NFNSET .GT. 0) WRITE (IPRIN,1070) (FQ(I),FGAMMA(I), FMNCHD(I),
FSPAN(I),FAREA(I) ,FXCP(I),FYCP(I) ,F2CP(I),FYHAT(I),FEAR(I),
FLCS(I),I=1,NFNSET)

total roll decay coefficient, N

WVRITE EIPRIN,1075g

WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)

DO 10 IV=1,NVK

WRITE (IPRIN,1090) VK(IV),(ENSHP(IV,IA),IA=1,NRANG)
CONTINUE

WRITE (IPRIN,1000) TITLE

roll decay coefficients grouped by hull and appendages

WRITE (IPRIN,1100)
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* hull and skeg

WRITE gIPRIN.lIiO;

WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)

DO 30 IVs=i,NVK

DO 20 IA=1,NRANG

ENHEV = EDMKSP(WPHI,LPP,VFS(IV),ENHE(IA))

TEMP(IA) = ENWM + ENSF(IV,IA) + ENHEV + ENHL(IV) + ENSL(IV)
20 CONTINUE

WRITE (IPRIN,1090) VK(IV),(TEMP(IA),IA=1,NRANG)
30 CONTINUE

* rudder

IF (NRDSET .EQ. 0) GO TO 60
WRITE gIPRIN,112og
WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)
DO BO IV=1,NVK
DO 40 IA=1.NRANG
ENREV = EDMKSP(WPHI,LPP,VFS(IV),ENRE(IA))
TEMP(IA) = ENREV + ENRL(IV)
40 CONTINUE
WRITE (1PRIN,1090) VK(IV),(TEMP(IA),IA=1,NRANG)
50 CONTINUE
60 CONTINUE

* propeller shaft brackets

IF (NSBSET .EQ. 0) GO TO 66
WRITE £IPRIN,11253 \
WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)
DO 64 IV=1,NVK
DO 62 IA=1,NRAKNG
ENPEV = ENMKSP (WPHI,LPP,VFS(IV) ,ENPE(IA))
TEMP (IA) = ENPEV + ENPL(IV)
€2 CORTINUE
WRITE (IPRIN,1090) VK(IV),(TEMP(IA),IA=1,NRANG)
64 CONTINUE
66 CONTINUE

* bilgekeel
IF (NBKSET .EQ. O) GO TO 90
WRITE EIPRIH,1130
WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)
DO 80 IV=1,NVK
DO 70 IA=1,NRANG
TEMP(IA) = ENBE(IA) + ENBL(IV)
70 CONTINUE
WRITE (IPRINK,1080) VK(IV),(TEMP(IA),IA=1,NRANG)
80 CONTINUE
90 CONTINUE

* iin

IF (NFNSET .EQ. 0) GO TO 120
WRITE §IPRIN.1140§
WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)
DO 110 IV=1,NVK
DD 100 IA=1,NRARG
ENFEV = EDMKSP(WPHI,LPP,VFS(IV),ENFE(IA))
TEMP(IA) = ENFEV + ENFL(IV)
100 CONTINUE
WRITE (IPRIN,1090) VK(IV), (TEMP(IA),TA=1,NRANG)
110 CON .AUE
120 CORTINUE
WRITE (IPRIN,1000) TITLE

* roll decay coefficients grouped by damping mechanism

WRITE (IPRIN,1150)
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*

vavemaking

WRITE (IPRIN,1160) ENWM

skin friction

WRITE (IPRIN,1170)

WRITE (IPRIN,1080) (RLANG(IA),IA=1,NRANG)

DO 130 IV=i, NVK

WRITE (IPRIN 1690} VK(IV),(ENSF(IV,IA),IA=1,NRANG)

130

CONTINUE

eddymaking (excluding bilgekeel)

WRITE (IPRIN,1180)

WRITE (IPRIN 1030) (RLANG(IA),IA=1,NRANG)

DO 140 IV=1,

WRITE (IPRIN 1090) VK(IV),(ENEMV(IV,IA),IA=1,NRANG)

140

CONTINUE

IF (NBKSET .EQ. 0) GO TO 145

bilgekeel eddymaking

145

WRITE (IPRIN,1180

WRITE (IPRIN,1200 gRLANG(IA) ,IA=1,NRANG)
WRITE (IPRIN,1208) (ENBE(IA),IA=1, NRANG)
CONTINUE

1lift N values

WRITE (IPRIN,1210)

DO 160 IV=1,NVK

ENLFT = ENHL(IV) + ENSL(IV) + ENRL(IV) + ENPL(IV) < ENBL(IV)
+ ENFL(IV)

3

150
1000
1010

1020

[STCREN S]S) V)

1030
1040
1050
1056
1060
1070
1075
1080

1090
1100

HRITE (IPRIN,1090) VK(IV),ENHL(IV),ENSL(IV),ENRL(IV),ENPL(IV),

NBL(IV),
conrxnus
FORMAT g
FORMAT
THGM
8HDRAFT
THTPHI
FORMAT (
34H0Q
4X,4HYHA
FORMAT
FORMAT
FORMAT (
FORMAT 2
FORMAT
FORMAT
FORMAT
FORMAT
TH(KNOTS
FORMAT E
FORMAT

2 40X, 19HH

1110

1120
1125

1130
1140
1160

1160
1170
1180

FORMAT (

40X 16HSHIP PARTICULARS//32X 8HLPP =

ENFL(IV),ENLFT
1H1,9X,20A4//)

F6 2/32X,8HBEAM ,F8.2, SX THKROLL
=ﬁF8é§,BX,7HUPHI FG 3/32X 8HDISPLM = O,BX,
=,F6.
////35X,30HBULL AND APPENDAGE PARTICULARS//l?X,

GAMMA  MCHORD  MSPAN AREA,BX,3HXCP,5X ,3HYCP,6X,3BZCP,

T 65X, 3HEAR, 65X, 3HLCS/)

HULL ’ F8.0,F8.1,7F8.2,2F8.3
' SKEG )'F8.0.F8.1.7F8.2.2F8.3
* RUDDER °*,F8.0,F8.1.,7F8.2.2F8.35
* BRACKET ',F8.0,F8.1,7F8.2,2F8.3)
» BILGEKEEL'’,F8.0,F8.1,7F8.2,2F8.3)
' FIN ''F8.0.F8.1,7F8.2 2F8.3)
////35%, 30HSHIP ROLL DECAY COEFFICIENT, )
/13X, 10HSHIP SPEED,17X,20HMEAN ROLL ANGLE (SA)/15X,
),23X , 9H(DEGREES ) /23X ,8F7.1/)
16X,F4.0,3X,8F7.3)
33 34HROLL DECAY COEFFICIENTS GROUPED BY/
ULL AND APPENDAGES)
//40X,19HBARE HULL PLUS SKEG/25X,

49H(HAVEHAKING SKIN FRICTION, EDDYHAKING AND LIFT

FORMAT
FORMAT (

(//45X ,6HRUDDER /37X , 221 (EDDYMAKING PLUS LIFng

//36X,24HPROPELLER SHAFT BRACKETS/37X,

22H(EDDYHAKING PLUS LIFT))

FORMAT
FORMAT
13HDAMPI
FORMAT 3

FORMAT é

FORMAT
FORMAT

//43X ,9HBILGEKEEL/37X,22H(EDDYMAKING PLUS LIFT))
//4TX ,3HFIN/37X,22H(EDDYMAKING PLUS LIFT))
33X,34HROLL DECAY COEFFICIENTS GROUPED BY/43X,
NG TYPES)

//40%,12HWAVEMAKING =,F7.3)

//42X,13HSKIN FRICTION)

//32X,33HEDDYMAKING (EXCLUDING BILGEKEELS)/30X,

2 3BH(HULL, SKEG RUDDER, BRACKET, AND FIN))

1190

FORMAT (//3tX, zunbxnunnnnu nuuxnun;nG/

120

F »
F ,1HB/32X,

" A




1200 FORMAT

1206 FORMAT §23X,8F7.3)

1210 FORMAT

2
2

C DECK
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NN

//47X,4HLIFT//13X, 10HSHIP SPEED,

498 HULL SKEG RUDDER BRACKT BILGKL FIN TOTAL/15X,
THE(KNOTS)/)

RETURN

END

RDSMPSYS - Read SMPSYS.TEX FILE

SUBROUTINE RDSMPSYS

COMMON /ID/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL ,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /SMPSYS/ FI1S,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS, SMPIS,
SMPOS,SMPDS,SHPTYPS, SHIPS,VARS,CYCLS,TITLES,OPTION,LSIS,LS0OS,
LSDS,LHALOS,LDEV,LPRN,LSMPPS ,LSMPIS,LSMPOS,LSMPDS ,LSHFTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER=*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER+*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS#6,VARS#2,CYCLS*2

INTEGER*2 OPTION

FORMAT (&)

FIS = 'SMPSYS.TEX’
OPEN (SYSFIL,FILE=FIS,STATUS='0LD’)

READ (SYSFIL,10) AS ! HALO program path
CALL SLENTH (AS,LHALOS)

HALOS = AS(19:LHALOS)

LHALOS = LHALOS - i8

READ (SYSFIL,10) &S ! HALD graphics screen driver

CALL SLENTH (AS,LDEV)
DEV = AS(29:LDEV)
LDEV = LDEV - 28

READ (SYSFIL,10) AS ! HALO printexr driver
CALL SLENTH (AS,LPRN)

PRN = AS(21:LPRN)

LPRN = LPRN - 20

READ (SYSFIL,10) AS | SMP program path
(.. SLENTH (AS,LSMPPS)

SMPPS = AS(18:LSMPPS)

LSMPPS = LSMPPS - 17

READ (SYSFIL,10) AS ! SMP input path
CALL SLENTH (AS,LSMPIS)

SMPIS = AS(16:LSHPIS)

LSMPIS = LSMPIS - 15

READ (SYSFIL,10) AS ! SMP output path
CALL SLENTH (AS,LSMPQS)

SMPOS = AS(17:LSMPOS)

LSMPOS = LSMPOS ~ 1€

READ (SYSFIL,10) AS ! SMP data path
CALL SLENTH (AS,LSMPDS)

SMPDS = AS(16:LSMPDS)

1.3MPDS = LSMPDS -~ 14

READ (SYSFIL,10) AS i Ship type
CALL SLENTE (AS,LSHPTYPS)

/40X, 20HMEAN ROLL ANGLE (SA)/45X,9H(DEGREES)/23X,8F7.1/)
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SHPTYPS = AS(11:LSHPTYPS)
LSHPTYPS = LSHPTYPS - 10

READ (SYSFIL,10) AS ! Current ship
CALL SLENTH (AS,LSHIPS)
SHIPS = AS(14:LSHIPS)
LSHIPS = LSHIPS -~ 13

IF (LSEIPS .GT. §) LSHIPS

READ (SYSFIL,10) AS ! Hull variant letter
VARS = AS(9:8)

READ (SYSFIL,10) AS ! Cycle number
CALL SLENTH (AS,LAS)

CYCLS = AS(7:LAS)

CALL SLENTH (CYCLS,LCYCLS)

READ (SYSFIL,10) AS ' Title
CALL SLENTH (AS,LTITLES)

TITLES = AS(9:LTITLES)

LTITLES = LTITLES - 8

READ (SYSFIL,10) AS ! Option number
READ (AS,*(7X,I2)’) OPTION

CLOSE (SYSFIL)

SIS = SMPIS(1:LSMPIS)//’\
SHIPS(1:LSHIPS)//VARS(1
CALL SLENTH (SIS,LSIS)

S0S = SMPOS(1: LSHPOb)/ /'\'//SHPTYPS(1:LSHPTYPS)//'\’//
SHIPS(1:LSHIPS)//VARS(1 ) /CYCLS(1:LCYCLS)
CALL SLENTH (S0S,LS0S)

SDS = SMPDS(1:LSMPDS)//*\’//SHIPS(1:LSHIPS)//'\'//
SHIPS(1:LSHIPS)//VARS(1:1)
CALL SLENTH (SDS,LSDS)

RETURN
END

READ
SUBROUTINE READ

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKWD(2) ,BKSTN(10,2) ,BKHB(10,2) ,BKLNTH , BKWDTH,
BKWL(10.,2),BKAN(10,2),NSKSET, SKIMAG(2} , SKFLS(2) ,SKALS(2),
sxAusE § ,SKHB(2) SKFLULg ; sxALwLE g sxAUULé g NRDSET,RDIMAG(2)
RDRFS(2) ,RDRAS(2), RDRHB RDRFWL(2), RDRAWL RDTFS(2) ,RDTAS(2
RDTHB(2) .RDTFWL (2}, RDTAWL(2) MSBSET, SBIHAG(2) SOBRFS(2) . SOBRAS(

]
o

>/ /SHPTYPS(1:LSHPTYPS)//'\*//
)//CYCLS(1:LCYCLS)

\\

),
2)
SIBRFW(2),STBRAW(2) ,SBTFS(2),SBTAS(2), SBTHB(2) ,SBTFWL(2),
SBTAWL(2) |NFNSET, FHIMAG(2) ,FNRFS (2) ,FNRAS(2),

FNRHB(2) ,FNRFWL(2) , FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),
FNTFWL (23, FNTAWL(2} ,NEXPRD, ENRDO(8) , ENRDS (8)

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISFLMT,
LRAOPR,ADRPR,ORGOPTN, GHHDH KG STATV(‘S) NSOFST(25)

NLEWF(26) ,BLFBTH(10, 25) UTRLHE(iO 256), BLEHF(25) TLEHFEQE;
AREALF(ZSS NPTLOC, PTHUHB(lO) PTNAHE XSTLOC(10), YPTLOC(10
ZPTLDCE ; ,NBB, FBNUHB(lO) FBNAHE XPTFBD(10) YPTFBD(IO),
ZPTFBD(10 FBCDDE(lO) FBTYPE, RDDT(iO) VKDES ,FNDES,

STATNM, STATIS

CHARACTER#4 PTNAME(8,10),FBNAME(8,10),STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN, BSCFIL VLACPR, RAOPR, ADRPR, RLDMPR, FBCODE,
FBNUHB,PTNUHB,ORGOPTH

REAL KG

COMMON /ENVIOR/ VK,NVK,MU,NWU,OMEGA,NOHEGA,SIGHA,RSIGHA ,SIGRH,
NSIGWH, TMODAL, NTHDD ﬁRAHG RANG RLANG S, NNHU FRNUM,VFS
INTEGER NVK, NHU NOHEGA NSIGHA NSIGUH NTHDD NRANG NNHU(B)

,sonnnngzi SOBRFH§ § SOBRANW(2),SIBRFS(2),SIBRAS(2),SIBRAB(2),
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REAL VK(B),HU%37,8),OMEGA(30),SIGMA(IO) SIGWH(4),TMODAL(8),

2 RANG(8),RLANG(8),S(30,8),FRNUM(8) ,VFS(8)

COMMON /FINCON/ IACTFN,IFCLCS,FGAIN(B),FK(3),FA(3),FB(3),
2 FCLCS(8,2)

COMMON /GEGM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM , NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL , AWP, VCB, FEDX , FBDY,
FBDZ ,NFREBD, XPT, YPT, ZPT, NPTS,LCE, GML | ASTAT , BSTAT, “ITLE , MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI , CROLL,
AREAMX | WSURF, GIKTH, FEDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25) ,FBDZV(8,10),LPP,BEAM,DBLWL,TLCB,
DRAFT,LCF,VCG,GM,DELGM, NEBLA .KPITCH,KROLL ,KYAW, KYAWRL, AWP, VCB,
FBDX(10) ,FBDY(10},FBDZ(10),XPT(10),YPT(10},2ZPT{10),LCB, GHL,
ASTAT(253 ,BSTAT(25) ,MASS,DISPLM, IPITCH, IROLL,IYAW,

IYAWRL, CHEAVE, CPITCH, CHEAPI, CROLL , AREAMX, WSURF , GIRTH (25)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(2355.RMIDX(lBS),SVIDX(S)

RN =

N ON

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFiL ,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,1CARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ NLOADS,SWGHT(26),SMASS(2E),XLDSTN(10),XLDXPT(25),
LSTATN(25)

[ 1SR V] N

N

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,RHOS,RHOF,GNUS,GNUF,FTMETR,PUNITS, REYSCL

COMPLEX 11

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
1 REOF,GNUS,GNUF,FTMETR

COMMON /RESPN/ NRESP,IPOINT(182),IMOTN{182),ITYPE(182),
2 ILIN(182),ISYM(182)
LOGICAL ILIN,ISYM

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS,SMPDS,SHPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
1.5DS,LHALOS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS ,LSMPDS ,LSHPTYPS,
LSEIPS,LTITLES

CHARACTER*160 AS

CHARACTER*B0O FIS,SIS,S0S,SDS,TITLES

CHARACTER*20 BALOS,DEV,PRN,SMPPS,SMPIS,SMPQS,SMPDS,SHPTYPS
CHARACTER SHIPS#6,VARS+2,CYCLS#Z

INTEGER#*2 QOPTION

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,READ,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL

CHARACTER*4 ALL,ROLL,EQVLIN
CHARACTER*4 ROOT,TIP,ROOTOB,ROOTIE,LINES,LEWIS,TLEWIS
INTEGER HFE
DIMENSION FRE?i(BO),FREQ2(30).FREQ3(30),FREQ4(30),

2 P(2,10),PSEGS(8,9)
CHARACTER*4 SLAM(3),EMEG(3),SUBM(3),STNM1(3)
CHARACTER*4 METER

DATA METER /’METE’/

DATA SLAM /' SLA’,’MMIN’,’G 1/

DATA EMEG /' EME',’RGEN’,'CE !/

DATA SUBM /' SUB’,'MERG’,’ENCE’/

DATA FREQ1 /.2,.25,.28,.3,.32,.34,.36,.38,.4, .42, .44, .46, .48, .5,
2 .B625,.55 .57E,.6,.625,.65,.676,.7,.75,.6,.9,i.,1.1,1.2,1.5,2./

DATA FFEQ2? /.2,.25,.3,.35,.4,.425,.45,.475,.6,.5625,.65,.5675, .6,

DN
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2 .8s,.7,.75,.8,.8

* DATA FREQ3 /.2,.
* 21.2,1.3,1.4,1.

DATA FREQ3 /.2,

2 .775,.8,.825,.8

DATA FREQ4 /.2,.

3,

/

W

2 2.,2.1,2.2,2.
DATA ALL,ROLL
DATA STNM1 /’SIG
DATA EQVLIN /'EQVL'/

DATA ROOT,TIP /’ROOT’,'TIP’
DATA ROOTOB,ROGTIB /’RTOB’,’'RTIB’/
DATA LINES,LEWIS /'LINE’,’LEWI'/

WRITE (IPRIN,S90)
990 FORMAT (1H1,49X,22HINPUT CARD DESCRIPTION)

FIS = SIS(1:LSIS)//'.INP’
OPEN (UNIT=ICARD,FILE=FIS,STATUS='0OLD’)

* DATA CARD SET 1 - TITLE

READ (ICARD,1000) TITLE
WRITE (IPRIN,1010) TITLE
1600 FORMAT 220A4
1010 FORMAT (///25H DATA CARD SET 1 - TITLE/5X,2044)

* DaTA CARD SET 2 - PROGRAM OPTIQONS

READ (ICARD,1025) OPTN,VLACPR,RAOPR,RLDMPR,LRAOPR ,ADRPR,ORGOPTN
WRITE (IPRIN,1030) OPTN,VLACPR.RAOPR.RLDMPR.LRAOPR.ADRPR,ORGOPTN
1025 FORMAT §16155
1030 FORMAT (///35H DATA CARD SET 2 - PROGRAM OPTIONS//4X,6HOPTION,
4Y GHVLACPR EX GHRAOPR,4X,6HRLDMPR,4X,6HLRAQPR,5X , 5HADRPR, 3X,
THORGOPTN/T110

N

* DATA CARD SET 3 - PHYSICAL UNITS

READ slcnnn,1o4og PUNITS,RHO,GRAV,GRU
WRITE (IPRIN,1050) PUNITS,RHO,GRAV,GNU
1040 FORMAT §2A4,21,2F10.4,F10.8)
1050 FORMAT (///34H DATA CARD SET 3 - PHYSICAL UNITS//5X,BHUNITS,6X,
2 3HRHO,6X,4HGRAV,5X,3HGNU/2X,2A4,2F10.4,F10.8)

* DATA CARD SET 4 - HULL PARTICULARS

READ {ICARD,1060) LPP,BEAM,DRAFT,DSPLMT,VKDES,VKINC, AMODL
WRITE (IPRIN,1070) LPP,REAM, DRAFT,DSPLMT,VKDES,VKINC, AMODL
1060 FORMAT 23?10.4,F10.2,3F10.45
1070 FORMAT (///36H DATA CARD SET 4 - HULL PARTICULARS//6X,3HLPP,
2 TX,4HBEAM,5X,5HDRAFT,4X, 6HDSPLMT,5X,5HVKDES, 56X, SHVKINC,5X,
2 BHAMODL/3F10.4,F10.2,3F10.4)

* speed definition

IF (PUNITS(1i) .NE. METER) VKMETR = VKMETR/FTMETR
METRVK = 1./VKMETR

CON = VKMETR/SQRT(GRAV*LPP)

_%5 (VEINC .EQ. 0.) VKIKC = 6.

B IV=IV+1
VK(IV) = (IV-1)*VKINC
VFS(IV) = VKMETR*VK(IV)
FRNUM(IV) = CON*VK(IV)
IF (VK(IV) .LT. VKDES .AND. IV .LT. 8) GO TO &
NVK = IV

= COR+VKDES




* DATA CARD SET 5 - LOAD PARTICULARS

1080
1090

READ EICARD ,1080) GMNOM,DELGM,KG,KPITCH,KROLL ,KYAW
WRITE (IPRIN,1090) GMNOM,DELGM,KG,KPITCH,KROLL,KYAW
FORMAT §8F10 &)
FORMAT (///36H DATA CARD SET 5 - LOAD PARTICULARS//5X,5HGMNOM,
?X,5HD§LGM,GX,2HKG,GX,GHKPITCH.SX.BHKROLL,GX.QHKYAV/
F10.4

* DATA CARD SET 6 ~ HULL LINES - LEWIS FORM OR OFFSETS

1020
1100

NRK

1110

1120

10

20

30

40

50

€0

1130
70

11860

READ (ICARD,1020) NSTATN,NLOADS
WRITE (IPRIN,1100) NSTATN,NLOADS
FORMAT (315)
FORMAT (///47H DATA CARD SET 6 - HULL LINES - LEWIS FORM CR ,
7HOFFSETS//19H NO. OF STATIONS =,I3,4X,8HNLOADS =,13//
3X,7HSTATION,5X,5HNLEWF,6X,4HBEAM, 5X,5KDRAFT, 4X,6HSECARE,
5X,SHDBLWL/)
DO 70 K=1,NSTATN
READ (ICARD,1110) STATN(K),NSOFST(K),NLEWF(K)
FORMAT (F10.4,2I5)
IF (NSUFST(K) .EQ. 0) NSOFST(K) =
NP = NSOFST(K)
.+ F (NLEWF(K) .EQ. 0) GO TO 20
TLEWIS = LEWIS
READ EICARD ,1120) STATN(K),BLEWF(K),TLEWF(K),AREALF(X),DBLWL
FORMAT (F10.4,10F7.2)
IF (NP .GT. 1} GO TD 10
HLFBTHEI,K; = 0.
WTRLNE(1,K) = 0.
GO TO 60
CALL GENOFS (BLEUF(K%.TLEWF(K).AREALF(K).NP,HLFBTH(I,K),
WTRLNE(1,K),PI,DBLWL
G0 TN 60
TLEWIS = LINES
READ (ICARD 1120) STATN(K),(HLFBTH(J,K),J=1,NP)
READ (ICARD,1120) STATN(X),(WTRLNE(J,K),J=1,NP)
BLEWF(K) = 2+HLFBTH(1,K)
IF (NP .GT. 1) GO TO 30
TLEWF(K) = 0.
AREALF(K) =
GO TO 60
DO 40 J=1,NP
P(1,J) = HLFBTH(J,K)
P(2,J) = WTRLKE(J,K)
CONTINUE
NP1 = NP - 1
CALL SPLNAR (P,NP,AREALF(K),PSEGS,NP1)
AREALF(K) = 2%AREALF(K)
BLEWF(K) = 2+«BMAX{NP,HLFBTH(1,K))
TLEWF(K) = WTRLNE(1,K
DO 650 J=1,NP
IF (WTRLNE(J,K) .LT. TLEWF(K)) TLEWF(K) = WTRLNE(J,K)
CONTINUE
TLEWF(K) = ABS{TLEWF(K) - WTRLNE(NP,K))
AREALF(K) = AREALF(K)/(BLEWF(K)*TLEWF(K))
IF (NLEWF(K) .EQ. 0) WRITE (IPRIN,1130) STATN(K),TLEWIS,
BLEWF(K) , TLEWF(K) , AREALF (K)
IF (NLEWF(K) .GT. 0) WRITE (IPRIN 1130) STATN(K),TLEWIS,
BLEWF (K) , TLEWF(K) , AREALF(K) , DBLV
FORMAT (F10.4,65X,A4,1HS,4F10.4)
CONTINUE
WRITE (IPRIN,1150)
FORMAT (//3X,7ESTATION,3X,THNOFFSET,5X,BHNLEWF, 10X

2 4BHOFFSETS- Y=HALF BREADTH, Z=WATERLINE (FROM KEEL})

DO 80 K=1 NSTATN

NP = ISDFST(K)

TLEWIS = LINES

IF (NLEUF(¥) .aT  0) TLEWTS = L.EWIS

1L 2% 1Y

WRITE (IPRIN,1155)




11556  FORMAT (1X)
WRITE %IPRIN,llGO% STATN&K%.NP,TLEHIS,EHLFBTH( K),Jl=1,NP)
WRITE (IPRIN,1166) STATN(K), NP,TLEWIS, (WTRLNE(J,K),J=1,NP)

1160 FORMAT EF10.4,110,SX,A4,1HS,4X,2HY=,10F7.2§

1165 FORMAT (F10.4,I110,58X,A4,1H5,4X,202Z=,10F7.2
80 CONTINUE

IF (NLOADS .EQ. 0) GO TO 85

* read weight curve
READ EICARD,IOSO% (SWGHT(K),K=1,NSTATN)
WRITE (IPRIN,1333

1333 FORMAT (//7X,12HWEIGHT CURVE//3X,7HSTATION,4X,6HWEIGHT/)
SUMLD = O 0
SUMOM =
DO 157 K NSTATN )
WRITE (IPRIN,lOBO) STATN(K) ,SWGHT(X)
SUMLD = SUMLD + SWGHT(K)
SUMOM = SUMOM + SWGHT(K) * STATN(K)
1567 CONTINUE

XLDCG = (SUMOM / SUMLD) = (LPP / 20.0)
XLDCGN = XLDCG / LPP
WRITE (IPRIN,1334) SUMLD,XLDCG PUNITS,XLDCGN

1334 FORMAT (10KO TOTAL = FIO 4,//,10X,250 C. OF GRAVITY (LCG)
2 F6.2,2A4,4X, 12HLCG/LENGTH 7X F7. 3)

* read locations (stations) where loads are to be calculated

1336

READ (
WRITE (
FORMAT
WRITE (

ICARD,1080) (XLDSTN(K),K=1,NLOADS)
IPRIN,1336)

{//4X,14HLOAD STATIONS-/)
IPRIN,1080) (XLDSTN(K),K=1,NLOADS)

85 CONTINUE

* DATA CARD SET 7 - BILGEKEEL PARTICULARS

1170

READ (
WRITE (
FORMAT

ICARD,1020) MBKSET
IPRIN, 1170) NBKSET
(///41H DATA CARD SET 7 - BILGEKEEL PARTICULARS//4X,

2 G6HNBKSET/I10)

1180
11980

BKLNTH
BKWDTH
IF (NBK
DO 100
READ ¢
WRITE

FORMAT
FORMAT

2 2I10,3F

90

100

BRIHAG(
NBKS =
DO 90 1=
READ
WRITE (

(IPRIN,1160

—0 i
= 0.
SET .EQ. 0) GO TO 105
K=~1 ,NBKSET
ICARD,iiBO% NBKSTN(K) ,BKFS(K) ,BKAS(K) ,BKWD(K)
K NBKSTN(K) BKFS(K) BKAS(K) BKWD (K)
gIS ,5X,3F10.4
//BX, SKBYSET 4X ,6ENBKSTN ,6%,4HBKFS, 62 ,4HBKAS, 56X, 4HBKWD/
é? 4//BX ShBKSTN 6X, QHBKHB 6X 4EBKWL, ex 4RBKAN/)
NBk“IN(K)
1,KBKS

(ICARD,iOEOg BKSTNE%.&%,BKHBEI K; BKULEI XK, BhAHéI Kg

IPRIN,1080) BKSTN ,BKHB BKWL(I,X) ,BKAN(Y

CORTINUE

BKLNTH =
BKWDTH =

CONTINU
BKWDTH =
WRITE (

BKLNTH + (BKAS(K) - BKFS(K))*LPP/20
BKWDTH + BKWD(K)
E

BKWDTH/NBKSET
IPRIN,1200) BKLNTH,BKWDTH

1200 FORMAT (/10X,24HTOTAL BILGEKEEL LENGTH =,F10.4,4X,
2 JAHAVERAGE SPAN =,F10.4)
1056 CONTINUE

* DATA CARD SET 8 - SKEG PARTICULARS

READ (

ICARD,1020) NSKSET

WRITE (1FK1N,1210) NSKSEY

ok S



1210
2
12114

1177

2 SKHB(K),SKFLWL(X) ,SKALWL
2 SKHB(K)

1185

110
1156

§?5?AT ( ///36H DATA CARD SET 8 - SKEG PARTICULARS//4X,6HNSKSET/

IF (NSKSET .EQ. 0) GO TO 1156

WRITE (IPRIN,1211)

FORMAT (//5X,5HSKSET,5X,BHSKFLS, 5%, SHSKALS, BX,

SHSKAUS, 6% ,4HSKHB,4X ,6HSKFLWL,4X ,6HSKALWL , 4X , 6HSKAUWL)

DO 110 K=1,NSKSET

WRITE (IPRIN,i177)

FORMAT (1X) ,

READ (ICARD,1080) SKFLS$ ; ,SKALS(K) ,SKAUS(K),
SKAUWL (K3

WRITE (IPRIN,1185) K,SKFLS(R),SKALS(K),SKAUS(K),

SKFLWL (K) , SKALWL(K) , SKAUWL (K)

FORMAT €I1o 7F10 )

SKIMAG(K) =

IF (SKHB(K) .NE. 0.) SKIMAG(K) =

CONTINUE

CONTINUE

* DATA CARD SET © - RUDDER PARTICULARS

1220

READ éICARD,lOQOg NRDSET
WRITE (IPRIN,1220) NRDSET
FORMAT ( ///38H DATA CARD SET 9 - RUDDER PARTICULARS//4X,

2 G6HNRDSET/I110)

1221

IF (NRDSET .EQ. 0) GO TO 125
WRITE (IPRIN,1221)
FORMAT (//5X,5HRDSET,2X,8HLOCATION,4X,6HFWDSTN,

2 4X,6HAFTSTN,E5X,5HHLFBM,5X,5HFWDWL, 65X, SHAFTWL )

DO 120 K=1,NRDSET

WRITE (IPRIN,1177)

READ %ICARD ,1080) RDRFS(K) ,RDRAS(K),RDRHB(K),
RDRFWL(K) ,RDRAWL(K)

WRITE (IPPT" 11958) K,ROOT RDRFS(K) ,RDRAS(K),

2 KDRHB(K),RDRFWL(K), RDRAUL(R

1195

120
125

FORMAT (110,4X,A4,2X,7F10

READ (ICARD,1080} RDTFS(K) RDTAS(K) ,RDTHB(K),
RDTFHLéK) ,RDTAWL(K)

WRITE (IPRIN,1195) K,TIP,RDTFS(K),RDTAS(K),
RDTHB (K) , RDTFWL (K) , RDTAWL(K)

RDIMAG(K} = 1

IF (RDRHB(K) .NE. 0.) RDIMAG(K) =

CONTINUE

CONTINUE

* DATA CARD SET 10 - PROPELLER SHAFT BRACKETS

1510

READ iICARD,1020§ NSBSET
WRITE (IPRIN 1510) NSBSET

FORMAT (///45H DATA CARD SET 10 - PROPELLER SHAFT BRACKETS//

2 4X,6HNSBSET/110)

1520

IF (NSBSET .EQ. 0) GO TO 128
WRITE (IPRIN 1620)

FORMAT (//5X,6HSBSET,2X,8HLOCATION,4X,6HFWDSTK ,4X%,6HAFTSTN,5X,

2 BHHELFBK,5X, BHFUDHL BX BHAFTWL )

DO 128 K-I.NSBSET
SBIMAG(K) =
READ ICABD 1080) SOBRFS(K),SOBRAS(K),SOBRHB(K),SOBRFW(K),

2 SOBRAW(K)

|8

WRITE (IPRIN,1196) K,ROOTOB,SOBRFS(K),SOBRAS(K),SOBREB(K),
SOBRFW(K) , SOBRAW(K)

READ (ICARD, 1080; SBTFS(K),SBTAS(K) ,SBTHB(K),SBTFWL(X),SBTAWL(K)
K,TIP,SBTFS(K), SBTAS(K) , SBTEB(K) , SBTFWL(K),

WRITE IPRIN,IIQB
SBTAWL(X)

IF éSBTHB(K) .EQ. 0. .AND. SOBRHB(K) .EQ. 0.) SBIMAG(K) =
IF

READ gICARD 1080) SIBRFS(K) SIBRAS(K) SIBRHB(K),SIBRFW(K),

*rnenatylye

DLDI\D\' \ny
WRITE EIPRIN 1195) K,ROOTIB,SIBRFS(K),SIBRAS(K),SIBRHB(K),
K),SIBRAW(K)

SIBRFW

SBTHB(K) .EQ. 0. .OR. SBTHB(K) EQ SOBRHB(K)) GO TO 128



28 CONTINUE

129

CONTINUE

* DATA CARD SET 11 - FIN PARTICULARS

2040

2050
132

2060

2070
134
136

1231

130
136

1240

1241

[ 8

SIS SEE SN N

READ %ICARD,iOQO? NFNSET, JACTEN, IFCLCS

WRITE (IPRIN,1230) NFNSET,IACTFN,IFCLCS

FORMAT ( ///36H DATA CARD SET 11 - FIN PARTICULARS//
4X,6HNFNSET, 4X, 6HIACTFN ,4X , 6HIFCLCS/3110)

IF (NFNSET .EQ. 0) GO TO 135

IF (IACTFN .EQ. 0) GO TO 132

READ EICARD,xoaog éFGAIN(IV),IV=1,NVK)

WRITE (IPRIN.20310) (VK(IV),KIV:1,NVK)

FORMAT ( /22H SHIP SPEED (KNOTS) =,8F10.3)

WRITE (IPRIN,2020) (FGAIN(IV),IV=1,NVK)

FORMAT ( 220 FIN GAIN FACTORS =,8F10.3)

READ 21cnno,1oaog FK
WRITE (IJPRIN,2030) FK
FORMAT (//22F CONTROLLER COEFF.
READ (ICARD,1080) FA

WRITE (IPRIN,2040) FA

FORMAT ( /22§ SERVO COEFFICIENTS
READ (ICARD,1080) FB

WRITE (IPRIN,2050) FB

FORMAT ( /22H COMPENSATION COEFF.
IF (IFCLCS .EQ. O) GO TG 136
WRITE (IPRIN,2060)

FORMAT (//39X,30HCORRECTED FIN LIFT CURVE SLOPE)
WRITE (IPRIN,2010) (VK(IV),IV=1,NVK)

WRITE (IPRIN.1177)

DO 134 K=1 ,NFNSET

READ gxcnan,1oao; (FCLCS(IV,K),IV=1,NVK)

,3F10.3)

,3F10.3)

n

,3F10.3)

WRITE (IPRIN,2070) K,(FCLCS(IV,X),IV=1,NVK)
FORMAT (7H FNSET,12,13H - FCLCS =,8F10.3)
CONTINUE

CONTINUE

WRITE (IPRIN,1231)

FORMAT (//5X,BHFNSET,2X,84LOCATION,4X,6HFWDSTN, 4X,
G6HAFTSTN,5X,SHHLFBM, 5X, BHFWDWL, 5X, SHAFTWL)

DO 130 K=1,NFNSET

WRITE 21PR1N.1177;

READ (ICARD,1080) FRKRFS(K),FNRAS(K),FNRHB(K),
FNRFWL(K) , FNRAWL(K) ,

WRITE (IPRIN,1185) K,ROOT,FNRFS(K),FNRAS{K),FNRHE(X),
FNRFWL(K) ,FNRAWL(K)

READ (ICARD,1080) FNTFS(K),FNTAS(K) ,FNTHB(K),
FNTFWL(K) ,FNTAWL(X)

WRITE (IPRIN,1185) K,TIP,FNTFS(K),FNTAS(K),FRTHB(K),
FNTFUL%K{.FNTAHL(K)

FNIMAG(K) = 1,

CONTINUE

CONTINVE

DATA CARD SET 12 - MOTIOES AT A POINT

READ (ICARD,1020) NPTLOC,HFE
WRITE (IPRIK,1240) NPTLOC,HFE ]
FORMAT ( ///39H DATA CARD SET 12 -~ MOTIONS AT A POINT//4X,

2 6BNPTLOC,19X,3HHFE/110,20X,12/)

IF (NPTLOC .EQ. og GO TC 145
WRITE (IPRIN,1241 ,
FORMAT (//4X,6HNUMBER,8X,4HNAME, 39X, 6HXPTLOC,4X,6HYPTLOC,4X,

2 6HZPTLOC)

DO 140 K=1,NPTLOC
WRITE IPRIN,1177;
READ (ICARD,1250) PTNUMB(K), (PTNAME(I,K),1=1,8),XPTLOC(K
YPTLOC(K) .ZPTLOC(K) S . R
WRITE %IPRIN.1260) PTNUNB(K), (PTNAME(L,K),I=1,8) ,RFTLGC{RD,
YPTLOC(K) , ZPTLOC(K)

[

3



1260  FORMAT (15,5X,8A4,8X,3F10.4)
1260 FORMAT (110,4X,8A4,11X,3F10.4)
140 CONTINUL

145 CONTINUE

* DATA CARD SET 13 - RELATIVE MOTION

READ (ICARD,1020) NFREBD,NBB
WRITE (IPRIN,1270) NFREBD,NBE
1270 FORMAT ( ///36H DATA CARD SET 13 - RELATIVE MOTION//
2 4X,6KKFREED,4X,3HNBB/I10,17}
IF (NFREBD .EQ. og GO TO 156
WRITE (IPRIN,1271
1271 FORMAT ( //4X,6HKUMBER,8X,4HNAME,20X,6HFBCODE, 13X, 6HXPTFBD,4X ,
2 6HYPTFBD,4X, 6HZPTFBD, 10X, 4HRDOT)
DO 150 K=1,NFREBD
WRITE (IFRIN,1177) ,
READ (ICARD,1272) FENUMB(K), (FBNAME(I,K),1=1,%),FBCODE(K),
2 XPTFBD(K) ,YETFBD(K) ,ZPTFBD(K) ,RDOT(K)
1272 FORMAT (15.5X,544,15,6X,4F10.4)
" RDOT = 12+SQRT(LPP/620) IN ENGLISH UNITS
. KDOT = 3.66#SQRT(LPP/168.5) IN METRIC UNITS)
IF (FBCODE(K) .LE. 0) FBCODE(K) = 1
J = FBCODE(K)
DO 148 I=1,3

IF (J .EQ. 1) FBTYPE(I,K) = SLAM(I)
IF EJ .EQ. 2) FBTYFE&I,K) = EMEG(I;
IF (J \EQ. 3) FBTYPE(I ,K) = SUBM(I

148 CONTINUE
WRITE (IPRIN,.1273) FBNUMB(K) (FBNAME(I K),1=1,5) FBCODE(K),
2 (FBTYPE(I,K),I=1,3),XPTFBD(K},YPTFBD(K),ZPTFED(K} ,RDOT(K)
1273 FORMAT (110,4X, BA4,I5,2K =,3A4,4X,3F10.4,4X,F10.4)
350 CONTINUE
166 CONTIKUE

* DATA CARD SET 14 - SEASTATE AKD ROLL ITERATION

READ (ICARD,1280) NSIGUH.STATIS,&STATNH(I),I=1,3)
WR.TE (IPRIN,1280) NSIGWH,STATIS, (STATNM(I),I=1,3)
IF (NSIGWH .EQ. 0) GO TO 165
1280 FORMAT (15,5X,F10.4,5A4)
1280 TORMAT ( ///48H DATA CARD SET 14 - SEASTATE AND ROLL ITERATION//
2 4X,6HNSIGWH,4X,14HSTATISTIC (SA),4X,14HSTATISTIC NAME/
2 I110,4X,F10.4,10%,344//5X%,EHSIGWH/)
DO 160 K=1 NSIGWH
READ gxcauo.xoao; SIGWH(K)
WRITE (IPRiN, 1080 sxcun?x)
160 CONTINUE
165 CORTINUE

* DATA CARD SET 16 -~ STGP
READ gICARD,loOo; STOP

WRITE (IPRIN,1310) STOP
1310 FORKAT (///26R DATA CARD SET 1& - STOP//4X,4HSTOF/4X,A4)
* inactive data card set used for inputing particular responses
NRESP = O

IF (NRESP .EQ. 0) GO TO 200
WRITE (IPRIN,1306) )
1306 FOKMAT (///4GH DATA CARD SLYT 16 - RESPONSE DEFINITION//4X,
2 45HNRESP  POINT  MOTN  TYPE LIN SYM/)
£0 190 IR=1,NRESP ,
READ (JICARD,1316) IP,IM,IT
1316 FORMAT (316)
TFOINT(IR) = IP
Inornkxng = IM
ITYPE(IR) = IT




[ %]

180

3

23

185
1320

180
200

1330

£ 8 8

ILIN(IR) .TRUE.
ISYM(IR) .TRUE.
IF (IF .GT. G) GO TO 180
IF (IM.EQ.2 .OR. IM.EQ.4 .CR. IM.EQ.6 .OR. IM.EQ.T7)
ILIN(IR) = .FALSE.
GO TO 18% B
IF (§IM.EQ.1 .OR. IM.EQ.3) .AND. YPTLOC(IP).NE.O.)
JLINCIR) = .FALSE.
IF (IM .EQ. 2) ILIN(IR) = .FALSE.
IF ((IM.EQ.1 .OR. IM.EQ.3) .AND. YFTLOC(IF).NE.O.)
JsYH(IR) = _FALSE.
(IM.EQ.8 .AND. YPTFBD(IP).NE.O.)
ILINéxn) = .FALSE. )
IF ((IM.EQ.8 .OR. IM.EQ.9) .AND. YPTF3D(IP).NE.O.)
2 ISYM(IR) = .FALSE.

non

[

WRITE (IPRIN,1320) IR,IPOIN%(IR),IMOTN(IR),ITYPE(IR),ILINCIR),

T IS5YM(IR)
FORMAT (418,2L8)
CONTINUE
CONTINUE
CLOSE §UNIT=ICARD2
VRITE (IPRIN,1330)
FORMAT (///20H END DATA CARD SETS)

note on REYNOLDS no. scaling for frictional reoll damping

REYN = V[ PP/VRY . Since viscosity, VNY, is assumed constant,

REYK scaies as LFP+#2/T. The period scales as SQRT(LPP). Thus
REYN scales as LPP=x1.5

REYSCL = 1. ,
IF (AMODL .GT. 0.) REYSCL = (AMODL/LPP)#*1.5

hull form trensformations to internal coordinate systen
find distance from baseline to waterline, dblwl

DBLWL = O.

DO 205 I=1,NSTATN

NP = NSOFST(I)

WL = WTRLNE(NP,I)

IF (WL .GT. DBLWL) DBLWL = WL

205  CONTINUE

K = NSTATN + 1

Eo 230 ITX.NSTATH

X(K) = LPP - SrATﬂg ;tLPP/2O

NOFSET(K) = NSOFST(I

NP = NOFSET(K)

DO 210 J=1,NP

YEJ.K; = HLFBTH%J Ig
= WTRLNE(J.I

IF {¥P .GT. 1) GO TO

Z(3.X) =

DRLWVL
0

21

210 CONTINUE
220 CONTINUE

MOTIONS-AT-A~POINT transformation

IF (KPTLOC .EQ. ¢) GO TO 240

NPTS = NPTLOC

DO 230 IP=1,NPTS

XPTEIP; = LPP - XPTLOC(IP)#*LPP/20
YPT(IP) = YPTLOC(IF)

ZPT(1P) = ZPTLOC(IP) - DBLWL

230 CONTINUE
240 CUNTIRUE

*

relative motion location transformation

1F (NFREBD .EQ. 0) GD TOD 260

= = = s .

FBDX(IP) = LPP - XPTFBD(IP)sLPP/20
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YPTFBD(IF)
ZPTFBD(IF) - DBLWL

FBDY?IP)
FEDZ(IP)
260 CONTINUE
260 CONTINUE
L ENVIOR default values
* sigma defaults
NS1GMA = 10
SIGMA(1) = .0h
SIGMA(2) .10
SIGMA(3) .26
SIGNA{4) .50
SIGMA(5) = .75
SIGMA(S) 1.00
SIGMA(T) 1.50
SIGMA(S8) 2.00
SIGMA(®) = 5.00
SIGMA(10) = 10.00

nwny

mnmunuoww

* heading definition

DO 420 IV=31,NVK

NNMU(IV) = 13

NH = NNMU(IV)

DO 410 1H=1,NHQ

MU(IH,1V) = (IK-1)*15%DEGRAD
410 CONTINUE
420 CONTINUE

b wave frequency definition
GYRAD = XROLL*BEAM

ROLPER = 10.
IF (GMNOM .GT. 0.)
1

2 HROLPER = (TPI/SQRT(GRAV)) = SQRT{i.25+RGYRAD##2
ICASE = ©
IF $ROLPER L.LE. 15.) ICASE = 1
IF (ROLPER .LE. ©.) ICASE = 2
IF (ROLPER .LE. 5.) ICASE = 3

NOMEGA = 30
DO 430 IW=31,NOMEGA
OMEGA(IW) = FREQ1(IW)

IF (ICASE .EQ. 1; 0HEGA€IU§ € FREQ?EIU)
IF {ICASE .EQ. 2) OMEGA(IW) = FREQ3(IW)
IF (ICASE .EQ. 3) OMEGA(IVW) = FREQ4(IW)

430 CONTINUE
IF (NSIGWH .GT. 0) GO TO 450

* seastate default values
) * 554(2M), SSK{3K), SS6{(BH), ARD 557(7.E%)

NSIGWH = 4

IF (ICASE .GT. 0) GO TO 433

SIGWH(1) = 2.0

SIGWH 2% = 3.0

SIGWH(3) = 5.0

SIGWH(4) = 7.5

50 TO 437
$S3(1.EM), SS4(2M), SS5(3M), AND SS6(EM)

433 IF (ICASE .GT. 1) GU TO 435
SIGWH(1

SIGWH(2
. SIGHH?3;
SIGWH(4

-

W=
coom

GO TO 437
SS2(1M), $S3(1.EM), SS4(2M), AND SSb(3M)

*
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*

* %

435

437

440
45C

s:nwnE
SIGWH
SIGUHE
SIGWH(4
CONTINUE
IF (PUNITS(1) .EQ. METER) GO TO 450
DO 440 I=1,NSIGWH

SIGWH(I) = SIGWH(I)/FTMETR
CONTINUE

%
%

oo o

Huon

1
1
2
3
1

statistic default value

IF (STATIS .GT. O.) GO TOC 470
STATIS = 2, oo

DO 460 I=1,

STATNM(I) = STNMI(I)

460 CONTINUE
470 CONTINUE

modal wave period definition

NTMOD =
PERINT = 7.0

IF (ICASE .EQ. 1) PERINT = 5.0
IF (ICASE .EQ. 2; PERINT = 3.0
IF (ICASE .EQ. 3) PERINT = 3.0

DO BOO IT=1,NTMOD
TMODAL(IT) = PERINT + (IT-1) * 2.

define 2-parameter (significant wave height, modal wave period)
Bretschneider sea spactra, for unit s;gnlflcant wave height

CALL BRWVSP (NOMEGA,1.,TMODAL(IT),OMEGA,S(1,IT))

800 CONTINUE

36

mean roll angle definition

NRANG = 8
RLANG = .b0
RLANG§2§ = 1.00
RLANG(3) = 2.50
RLANG 4; = 5.00
RLANG(5) = 10.00
RLANG(6) = 15.00
RLANG 7; = 26.00
RLANG(8) = 40.00
DO 35 IA=1,NRANG
RANG(IA) = RLANG(IA)*DEGRAD
CONTINUE
response defln1t1ons (max of 182)
6+3 = 1B origin
1*3 = 3 fins
10*3*3 = 90 point
= 1 added resistance
10#(2+3) = 50 rel+abs
10*2 = 20 loads

IF (NRESP .GT. O, GO TO 580
IF (OPTN.NE.3 .AND. OPTN.NE.5) GO TO 510
roll




IF (.NOT.(VLACPR.GT.O.QR.STATNM(1).EQ.EQVLIN)) GO TO 502

lI 0
Q
| IPOIN'{

* roll velocity
L=L+1
IPOINT(2) = 0O
IMOTN(2) = 4
ITYPE(2) = 2
ILlngzg = .FALSE.
ISYM(2) = .TRUE.

502 IF (IACTFN .EQ. 0) GO TO 508

* fin & fin velocity

M1 =1

IF (VLACPR .GT. O) M1 = 2

DO BO5 IT=1,M1

L=L+1

IPOINT(L) = 0O

IMOTN(L) 9

ITYPE(L) IT

ILIN(L) = .FALSE.

IsyM(L) = .TRUE.
505 CONTIRVE

608 NRESP=L
GO TO 580

510 CONTINUE

* € DOF responses at the origin

s -

ITYPE(
ILIN(L) = .TRUE.
IF (I.EQ.2 .OR. I1.EQ.4 .OR. I.EQ.6) ILIN(L) = .FALSE.
ISYM(L) = .TRUE.

520 CONTINUE

IF (IACTFN .EQ. O) GO TO 625

* fin, fin velocity, and fin acceleration
DO 622 IT=1,3
L=L+1
IPOINT(L) = ©
IMOTN(L) = 9
ITYPE(L) = IT
ILINEL; = .FALSE.
ISYM(L) = .TRUE.

522 CONTINUE

626 CONTINUE
IF (NPTLOC .EQ. 0) GO TO 535
IF (HFE.EQ.O) GO TO b28

* horizontal force estimator
DO 6527 K= 1,NPTLOC
L=L+1
IPOINT(L) = K
TMOTN(L.) = 1§
ITYPE(L) = 1




&

*

* 4 RS

LS

£27 CONTINUE

.FALSE,
.TRUE.

RESPONSES AT SELECTED POINTS

IF 2(1 Q.i

IF

IF ((I.EQ.1

530 CONTINUE
535 CONTINUE

528 DO 530 K=1,NPTLOC
DO 530 J=1,3

RUE.

.OR. I.EQ.3) .AND. YPTLOC(K).NE.O.) ILIN(L)

I .EQ. 2) ILIN(L) = .FALSE.

IsvngL) = .TRUE.
.OR. I.EQ.3) .AND. YPTLOC(K).HNE.0.) ISYM(L)

IF (ADRPR .EQ. 0) GO TO 537

added resistance

L=L+
IPOINT(L)
IHOTNEL; =
ITYPE(L

ISYM(L
537 CONTINUE

7
ILINEL; : é

IF (NFREBD .EQ. 0) GO TO 570

relative motions and velocities at

DO 560 K=1 ,NFREBD

DO B40 J=1,2

L=L+1
IPOINT(L) =
IHOTN&L
ITYPE(L
ILIN(L) =

8

TRUE.
IF (YPTFBD(K) .NE. 0.) ILIN(L)
ISYM(L) = .TRUE.
IF (YPTFBD(K) .KE. 0.) ISYM(L)

540 CONTINUE
560 CONTINUE

570 CONTINUE

IF (NLOADS .EQ. 0) GO TO 700
loads at specified stations

DO 620 K=1,NLOADS

I=10 (H.SHEAR
I=11 (V.SHEAR
I=12 (T.MOM.
I=13 (V.MOM.
I=14 (H.MOM.

(NOT CALCULATED)
(KOT CALCULATED)
(NOT CALCULATED)

DU 610 1=10,14

F (. NOT (1. EQ.11.0R.I.EQ.13)) GO TO 610

A
IPOINT(L)
IHOTNE ;
ITYPE(L
ILIN(L)
ISYM(L)

points

.FALSE.
.FALSE.

n

1

.FALSE.

.FALSE.

il AR



610 CONTINUE
620 CONTINUE

700 CONTINUE

NRESP = L

580 CUONTINUE
state definitions

VRT = .TRUE.

LAT = .TRUE.

LOADS = .FALSE.

IF (NLOADS .GT. 0) LOADS = .TRUE.

ADDRES = .TRUE.
cDC IF (ISKIP .EQ. 1) ADDRES = .FALSE.
IF (ADRFR .EQ. O) ADDRES = .FALSE.

BKEEL = ,FALSE
IF (NBKSET .GT. 0) BKEEL = .TRUE.
EXROLL .FALSE.

KYAWRL
NEXPRD
IF (NEXPRD .GT. 0) EXROLL = .TRUE.

modified to run on VAX/VMS
IF (OPTK .EQ. 6 .AND. RAOPR .EQ. 2 .OR. LRAOPR .EQ. 2) GO TO 590
oEen random access files

PFIDX = 2386
-CDC CALL OPENMS (POTFIL,PFIDX,LPFIDX,0)
LRMIDX = 183
CcDC CALL OPENMS (RMSFIL,RMIDX,LRMIDX,0)
LSVIDX = 2
CDC CALL OPENMS (SEVFIL,SVIDX,LSVIDX,0)

590 CONTINUE

WRITE (IPRIN,'(8F8.3)’') OMEGA
WRITE (IPRIN,’(8F8.3)’) TMODAL

RETURN
END -

DECK REGWAV
SUBROUTINE REGWAV

COMMON /DATINP/ QPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLNMT,
LRAOPR, ADRPR, ORGOPTN ,GMNOM ,KG , STATN(25) .NSOFST(25),

NLEWF(26) ,RLFBRTH(10,25) ,WTRLNE(10,25) ,BLEWF(26) , TLEWF(25) ,
AREALF(25) ,NPTLOC, PTNUMB(10) , PTNAME , XPTLOC(10) , YPTLOC(10) |
ZPTLOC(10) .NBB,FBNUMB(10) ,FBNAME, XPTFBD (10) , YPTFBED(10),
ZPTFBD(10) .FBCODE(10),FBTYPE,RDOT(10) , VKDES , FNDES,
STATNM,STATIS

CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10),STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FRCODE,
igﬁgngépruuua,oncoprn

COMMOR /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFI1L,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL ,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPQS, SMPDS, SHPTYPS, SHIPS VARS CYCLS TITLES OPTION LSIS LSOS
LSDS, LHALUS,LDEV hrhn,hbﬂer,LonPIa,uaulOu,uuuuD L°E°TYP
LSHIPS LTITLES

CHARACTER*160 AS

NN o L&) RPN

NN




10

C DECK

~
-

L K 3 B N

CHARACTER*80 FIS,S1S,S505,5DS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS#6,VARS*2,CYCLS*2

INTEGER*2 OPTION

IF (OPTN .EQ. 6 ) GO TO 10

IF (OPTN.NE.2 .AND. OPTK.NE.3 .AND. ORGOPTN.EQ.2) GO TO 10
AS = ’€/4X."CALLING HYDCAL")'
WRITE (*,AS)

WRITE (TEXFIL,AS)

CALL HYDCAL

AS = '(4%,"CALLING RDBASE")’
WRITE (*,AS)

WRITE (TEXFIL,AS)

CALL RDBASE

AS = *(4X,"CALLING EQMOTN")’
WRITE E*,AS)

WRITE (TEXFIL,AS)

CALL EQMOTN

CONTINUE

RETURN
END

RELMOT
SUBROUTINE RELMOT (IM,NL,NU,MOTV,MOTL,XPT,YPT,RAQ1,PHS1,RAQ2,
PHS2,¥MOT ,NPLANE,NOMEGA ,QOMEGA ,COSMU, SINMU, GRAV, RADDEG, IPHS)

This routine computes relative and absolute motion

WAVE = EXP(-I(K*(XP*COSMU + YP*SINMU)) + K+#ZP + I(WE=T)
VERT = HEAVE ~ XP*PITCH + YP*ROLL
RELMOT = VERT - WAVE

W.G.MEYERS, DTNSRDC, 021678

COMPLEX MOTV(NMOT,NOMEGA),MOTL(NMOT,NOMEGA),CVER,CWAVE,HEAVE,

2 PITCH,ROLL,TFN

20
30

C DECK

DIMENSION OMEGA(NOMEGA) ,RAO1(NOMEGA) ,PRS1(NOMEGA) ,RAO2(NOMEGA),
PHS2(NOMEGA)

DO 30 I=NL,NU

HEAVE = MOTV(2,I)

PITCHE = MOTV(3,I)

ROLL = MOTL(2,I)

DO 20 J=1,NPLANE

IF (J .EQ. 2) ROLL = - ROLL

TFN = HEAVE - XPT#PITCH + YPT*ROLL

CVER = TFN

IF éJ .EQ. 1; WAVNUM = OMEGA(I)*OMEGA(I)/GRAV
IF (J .EQ. 2) SINMU = - SINMU

ARG = - WAVNUM*(XPT*COSMU + YPT*SINMU)

AR = COS ARG%

Al = SIN(ARG

CWAVE = CMPLX(AR,AI)

TFN = CVER - CWAVE

IF (J .EQ. 2) SINMU = - SINMU
IF (J .EQ. 1) CALL RAOPHA iTFN,RAOiEI%,PHSi%I),RADDEG,IPHS%
IF (1 .EQ. 2) CALL RAOPHA (TFN,RA02(I),PHS2(I),RADDEG,IPHS
CONTINUE

CONTINUE

RETURN
END

REVAL
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FUNCTION REVAL (RSIPLNE,WEIGHT)
DIMENSION RSPLNE(4),WEIGHT(4)

REVAL = 0
DO 10 I=1,4
REVAL = REVAL + WEIGHT(I)*RSPLNE(I)
10 CONTINUE
RETURN
END
C DECK RLITER
SUBROUTINE RLITER (SPINDX,TOINDX,NSPIND,NTOIND,DATA,IC,RLCALC,
2 ROLL)
* roll iteration
COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
2 LRAOPR,ADRPR,ORGOPTN ,GMNOM,KG,STATN(25) ,NSOFST(25),
2 NLEWF(25) HLFBTH(iO,QS),HTRLNE(10.25),BLEUF(QS).TLEWFEQS).
2 AREALF(25%,NPTLOC,PTNUMB(10) ,PTRAME,XPTLOC(10),YPTLOC(10),
2 ZPTLOCEIO%,HBB,FBNUMB(IO),FBNAME,XPTFBD(lO),YPTFBD(IO),
2 ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10),VKDES,FNDES,
2 STATNM,STATIS
CHARACTER*4 PTNAME(8,10),FBNAME(8,10),STATNM(S) ,FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
2 FBNUMB,PTNUMB,ORGOPTN
REAL KG
COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM,VFS
INTEGER NVK,NMU,NOMEGA,NSIGMA ,NSIGWH,NTMOD,NRANG,NNMU(8)
REAL VK(B),HU§37,B).OHEGA(30).SIGHA(10) SIGWH(4),TMODAL(8),
2 RANG(8) ,RLANG 8).S(30.8),FRNUM(8),VFS(85
COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(235),RMIDX(183),SVIDX(3)
COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL, IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
COMMON /RESPN/ NRESP,IPDINT(182),IMOTN(182),ITYPE(182),
2 ILIN(182),ISYM(182)
LOGICAL ILIN,ISYM
LOGICAL LINEAR,SYMMET
DIMENSION DATA(432),SPINDX(9),TOINDX(9),RLCALC(8,24),
2 ROLL(13,64,4)
IR = 1
DO & N=1,NRESP
IF (IMOTN(N).EQ.4 .AND. ITYPE(N).EQ.1) IR = K
5 CONTINUE
KR = IR + 1
LINEAR = ILIN&IR%
SYMMET = JSYM(IR
NPREDH = 13
NDATA = (2 + 2+«NRANG)=*NPREDH
DO 300 IS=1,NSIGWH
K=0
CON = SIGWH(IS)*STATIS
DO 200 ITO=1,NTMOD
DO 100 IV=1,NVK
K=K+ 1
CALL FETCH (KR,IV,ITO,DATA,RMIDX,SPINDX,TOINDX,NDATA,LRMIDX,
2 NVK,NTMOD ,RMSFIL)
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50
100
200
300

C DECK

10

20

30
40

C DECK
2

[N

10
20

30

L = 2+«NPREDH
DO 10 IA=1,NRANG
DO 10 IH=1,NPREDH

IF £IC .EQ. 1; TEMP = DATA§L+1§
IF (IC .EQ. 2) TEMP = DATA(L+2
L=L+2

RLCALC(IA,IR) = TEMP*CON

CONTINUE

DO 50 IH=1,NPREDH

CALL RLITR (RLANG,NRANG,RLCALC(1,IH),ROLL(IH,K,IS))
CONTINUE

CONTINUE

CONTINUE

CONTINUE

RETURN
END

RLITR
SUBROUTINE RLITR (RLANG,NRANG,RLCALC,RLANS)

DIMENSION RLANG(8),RLCALC(8),DIFF(8),ELM(4,8)

DO 10 IA=1,NRANG

DIFF(IA) = RLANG(IA) - RLCALC(IA)
CONTINUE

X0 = 0.

IF (X0 .GE. DIFF(1)) GO TO 20
RLANS = RLCALC(1)

GO TO 40

IF (X0 .LE. DIFF(NRANG)) GO TC 30
RLANS = RLCALC(NRANG)

GO TO 40

CALL SPFIT (DIFF,RLANG,ELM,NRANG)
CALL SPLVAL (DIFF,NRANG,ELM,0.,RLANS,DUN,IELM)
CONTINUE

RETURN
END

RMS

SUBROUTINE RMS (KREC,RAO1,RAO02,IT,N,R,B2,NPREDE,NLCH,N1,l2,DATA,
IRESP,NBETA)

COMMON /ENVIOR/ VK,NVK, MU,NMU,OMEGA,NOMEGA,SIGMA NSIGMA,SIGVE,
NSIGWH, THODAL, NTMOD, NRANG,RANG ,RLANG, S, NNMU ,FRNUN, VFS
INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTHOD,NRANG,NNMU(8)

REAL VK(8),HU237,8).OHEGA(BO).SIGHA(io) SIGWH(4) ,TMODAL(8),

RANG(8) ,RLANG(8) .S(30,8) ,FRNUM(8) , VFS(8}

gxnggsxon DATA(432) ,KREC(13) ,RAD1(30,8,13) ,RA02(30,8,11) ,R(30),
2{38)

REAL LMS(24)

CONTINUE

L = 2#NPREDH

DO 60 IA=1,N

DO 40 IH=1,NMU

I1 = §1 + 1K

I2=%2 - IH

IF (12 .LE. 0) I2 = I2 + NBETA

IF (KREC(IH) .GT. 0) GO TO 10

LMS(I1) = O.

GD TO 40

DG 20 I=1,NOMEGA

R(I) = RAQ1(I,IA,IH)*S(I,IT)

CALL ALGRNG (NOMEGA,OMEGA,R,LMS(I1))

IF $KRECEIH§ "EQ. 1§ LHS(12} = LMS(I1)

IF (KREC(IH) .EQ. 1) GD TO 40

KE = IH - 1

DO 30 I=1,NOMEGA

R(I) = RAO2(I,IA,KH)*S(I,IT)
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CALL ALGRNG (NOMEGA,OMEGA,R,LMS(I2))
CONTINUE

DO 50 IPH=1,NPREDH

CALL XMSSC (IPH,B2,LMS,NLUH,RMSLC,RMSSC)
IF (IRESP .EQ. 7) GO TO 45

RMSLC = SQRT RHSLC;

RMSSC = SQRT(RMSSC

L=1L+1

DATA(L) = RMSLC
L="L+

DATA(L) = RMSSC
CONTINUE
CONTINUE

RETURN
END

RMSOUT
SUBROUTINE RMSQUT

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RACPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR ,ORGOPTN,GMNOM,KG,STATN(25) ,NSOFST(25),
NLEWF(26) ,HLFBTH(10,25) ,WTRLNE(10,25) ,BLEWF (25) ,TLEWF(25),
AREALF 25§,NPTLDC,PTNUMB(10),PTNAHE.XPTLUC(lO),YPTLDC(IO),
ZPTLOC(10) ,XBB,FBRUMB(10) ,FBNAME, XPTFBD(10) ,YPTFBD(10),
ZPTFBD(10) ,FECODE(10) ,FBTYPE,RDOT(10} ,VKDES,FNDES,
STATNM,STATIS
CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10),STATNM(5) ,FBTYPE(3,10)
INTEGER OPTN ,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
EENEHEéPTNUMB'ORGDPTN

A

COMMON /ENVIOR/ VK,RVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
NSIGWH, TMODAL ,NTMOD ,NRANG ,RANG,RLANG,S ,NNMU, FRNUM, VFS

INTEGER N¥VK,NMU,NOMEGA,NSIGMA, NSIGWH . NTMOD,NRANG,NNMU(8)

REAL VK(B),HUE37,8),OHEGA(BO),SIGHA(io) SIGWH(4) , TMODAL(8),
RANG(8) ,RLANG(8),S(30,8) ,FRNUM(8) ,VFS(8

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA ,KPITCH,KROLL,KYAW,KYAWRL , AWP , VCB, FBDX , FEDY,
FBDZ,NFREBRD, XPT,YPT,ZPT,NPTS,LCB,GML, ASTAT, BSTAT, TITLE, MASS,
DISPLN,IPITCH,IROLL,IYAW, IYAWRL, CHEAVE,CPITCH,CHEAPI, CROLL,
AREAMX ,WSURF,GIRTH,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),Z(10,25) ,FBDZV(8,10),LPP,BEAM,DBLWL,TLCE,
DRAFT,LCF,VCG,GM,DELGM ,NEBLA ,KPITCH,KROLL  KYAW KYAWRL, AWP, VCB,
FEDX(10) ,FBDY(10),FBDZ(10),XPT(10),YPT(10,2PT{10),LCB,GML.,
ASTAT(26) ,BSTAT(26) ,MASS,DISPLM, IPITCH, IROLL, IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI, CROLL, AREAMX, WSURF, GIRTH(25)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(23ES,HHIDX(183).SVIDX(3)

COMMON /ID/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SFDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ KLOADS,SWGHT(25),SMASS(26),XLDSTN(10),XLDXPT(256),
LSTATN(25)

COMMON /PBYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU,RHOS, RHOF ,GNUS , GNUF , FTHETR, PUNITS , REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL 1F1,P1,P10T,DEGRAD,RADDES, VRHETR,NCTRVK,GRAV,RHEO,CNU, REOS,

RHOF,GNUS ,GAUF ,FTMETR
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COMMON /RESFN/ NRESP,IPOINT(182),IMOTN(182),ITYPE(182),
ILIN(182) ,ISYM(182)
LOGICAL ILIN ISYM

COMMON /SEVERE/ NRSIND,RSINDX,NSWIND,SWINDX,RSVTOE,RV,RH
REAL RSINDX(14),SWINDX(E),RSVTOE(402)
INTEGER RV(13),RH(13)

COMMON /SMPSYS/ F1S,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPFS,SMPTS,
SMPOS,SMPDS, SHPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LS0S,
LSDS,LHALQS,LDEV,LPRN,LSMPPS,LSMPIS,LSMPOS,LSMPDS ,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER#*160 AS

CHARACTER*8B0 FIS,SIS,S0S5,S5DS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS, SHPTYPS
CHARACTER SHIPS#6,VARS*2,CYCLS*2

INTEGER*2 OPTION

DIMENSION XID(911),YID(182,5

DIMERSION IMODL(4),LSVRSP(13

CHARACTER*4 RTITL(2),RTYPE(3),RUNIT(3),RSPNME(2,13)
CKARACTER*1 BLANK,BT(80)

CHARACTER*2 AC(2),AT,AVK

CHARACTER*10 PARS1

CHARACTER¥110 PAKS,SEA

CHARACTER*100 PARS?2

DIMENSION HDNG%24)
DIMENSION DATA(432), SPINDX(Q) ,TOINDX(9) ,RMS(8,24) ,ROLL(13,64,4),
ELM(4,8) ,RMSTBL(25,8,8), TOETBL(25,8,8) , TEMRMS(13) | TEMNTOE(13)
DIMENSION INDXRL(25).INDXHD(25),HEADNG(26)

LOGICAL LINEAR,SYMMET

INTEGER TOETBL,HEADNG,TEMTOE

EQUIVALENCE (IPOINT,YID),(XID,MRESP)

CHARACTER*4 METER,MET,FT,ACOND(3,2),BS,SUNIT

DATA METER,KET,FT //HETE'.> M, ',: FT,'/

DATA LSVRSP /3,5,2,4,6,9,8,9,8,9,8,9,8/

DATA RSPNME /’HEAV',E,IPITC’ R’ 'sua’,’y’,» RoL’, L’
' YA?,'W’ 'P1VA’,°C*,'PILA*,'C’,"P2VA’,'C’ 'P2LA’, 'C’,
’P3VA’.’C’.’P3LA’,’C‘,'P4VA’,’C’,‘P4LA’.’C’/

DATA IND2RL /1,2,3,4,6,6,7,8,9,10,11,12,13,12,11,10,9,8,7,6,5,4,

DATA INDXHD /13,12,11,10,9,8,7,6,56,4,3,2,1,24,23,22,21,20,19,18,
17,16,156,14,13/

DATA HEADNG /0 16,30,46,60,76,920,1056,120,136,160,165,180,
360,345,330, 315 300 285 270 256 240 225 210 195 180/

DATA HDNG /0. 15 30 45 60 75 90 105 120 ,135.,150.,165.,
180.,1085, 210 ,225.,240..255..270.,285.,300.,315.,330.,345./
DATA AC /'LC’,'SC’/

DATA BLAKK /?’ */

DATA ACOND /’LONG’,'CRES’,'TED ’,’'SHOR’,’TCRE’,'STED’'/

NSVRSP = 13

NHEAD =

NSPIND = NVK + 1
NTOIND = NTMOD + 1
NID = 911

FIS = SDS(1:LSDS)//’.RMS’®
OPEN (UNIT=RMSFIL,FILE=FIS,STATUS='UNKNOWN’,
ACCESS='DIRECT’ ,RECL=1750)

modified to run on VAX/VMS
CALL READMS (RMSFIL,XID,NID,1)

READ €RHSFIL L,REC=1) (XID(I),I=1,432)
READ
IF (L .EQ. NID) READ (RMSFIL,REC=3) (X1 (I).I=797,911)

RMSFIL,REC=2) (XID(I),I= 433 706),L

L = LENCTH(RMSFIL)
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= (L-1)/
IF(L .NE. NID) M = 1bQ

= 1590 means RMSFIL was generated by SMP81
= 182 means RMSFIL was generated by SMPB4

750 COKNTINUE
NRESP = MRESP
DO 770 IS=1,NSIGWH
find most probable period

SWH = SIGWH(IS)
IF (PUNITS(1) .NE. METER) SWH = SWH*FTMETR

* significant wave height ranges below are in meters
* sea state 1

IF (SWH .LE. 0.59) PER = 5.0

* fea state 2

IF (SWH.GT.0.59 .AND. SWH.LE.1.26) PER = 5.0

* sea siate 3

IF (SWH.GT.1.26 ,AND. SWH.LE.1.73) PER = 7.0

* sua state 4%

IF (SWH.GT.1.73 .AND. SWH.LE.2.24) PER =
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seda state 5

E 3
i

IF (SWH.GT.2.24 .AND. SWH.LE.3.97) PER = 9.0
0 ¥ sesa state 6
' IF (SWH.GT.3.97 .AND. SWH.LE.6.34) PER = 11.0
* sea state 7
IF (SWH.GT.6.34 .AND. SWH.LE.12.20) PER = 15.0

% 565 state 8

IF (SWH.GT.12.29 .AND. SWH.LE.18.77) PER = 19.0

e~ ma

greater than sea state 8

IF (SWH .GT. 18.77) PER = 18.0
IF éPER LT, THDDALéi)) PER = TMODAL(1)
IF (PER .GT. TMODAL(NTMOD)) PER = TMODAL(NTMOD)
IMODL(IS) = 1
DO 760 LT=1,
IF (ABS(PER- THODAL(LT)) .LT. 0.0001) IMODL(IS) =
760 CONTINUE
770 CONTINUE

.
- . -

ISKPSV = 0 .
IF (IMOTN(1) .NE. 1) 1SKPSV = 1
* ISKPSV = 0 all motions - output severe motion tables
* ISKPSV = 1 roll motion only - skip severe motion tables
IF (ISKPSV .EQ. 1) GO TO 820 '
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NRECD = ©
620 CONTINUE
L=-3
DO 2 I=1,20
L=L+ 4
K=1L+3
READ (TITLE(I),5000) (BT(J),J=L,K)
5000 FORMAT (4A1)
2 CONTINUE
L=20
0 ¢ I=1,80
L=L+1
IF (BT(I) .WE. BLANK) GO TO 6
4 CONTINUE
6 CONTINUE
iF (},Eoéao .AND. BT(80).EQ.BLANK) L = 1
= .+
IF (M .GT. 80) M = 80
WRITE (PARS1,5010) (BT(1),I=L M)
5010 FORMAT (10A1)
WRITE (PARS2,6020) TITLE
5020 FORMAT (2044,20X)

" write to speed polar data and text files
FIS = SDS(1:1SDS)//'.SPD’
OPEN(SPDFIL,FILE=FIS,ACCESS="'DIRECT’,STATUS='UNKNOWN’,

2 FORM='UNFORMATTED',RECL=768)
FIS = SDS(1:LSDS)//'.SPT?
OPEN(SPTFIL,FILE=F1S,STATUS='UNKNOWK')
WRITE (SPTFIL,5022) PARS1,PARS2
5022 FORMAT(A10/A100)
PRIDIK = 90.
SECDIR = 0.
WRITE (SPTFIL,E023) NVK,NHEAD
5023 FORMAT(2IE)
WRITE SPTFIL,50243 §vx(1v).1v=1,nvx)
VRITE (SPTFIL,65024) (HDNG(IH),IH=1,NHEAD)
5024 FORMAT(8F10.4}

* loop over longcrested, shortcrested waves
DO 600 IC=1,2
CALL RLITER (SPINDX,TOINDX,NSPIND,NTOIND,DATA,IC,RMS, ROLL)

- change for VAX/VMS vercion

« CDC CALL STIRDX (SEVFIL,RSIKDX,NRSIND)

* CDC DO 7 I=1,NRSIND

« CDC  RSINDX(I) = oO.

« CDC 7 CONTINUE

* loop over response

F1S = SDS(1:LsDS)//'.SEV’®
OPEN (UNIT=SEVFIL,FILE=FIS,STATUS='UNKNOWN',
ACCESS='DIRECT’ ,RECL=1620)

NSVRSP = & + 2«NPTLOC

IF (NSVRSP .GT. 13) NSVRSP = 13
CALL SETSEV (NSVRSP,LSVRSP)
NRSIND = NSVRSP + 1

NSWIND = NSIGWH + 1

DO 400 IR=1,KRESP
JR =0
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18
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CDC
CcDC
CDC
CcDC
CcDC

IF (ISKPSV .EQ. 1) GO TO 19
DC 18 LK=1 ,NSVRS3Pp
IF (IR .NE. LSVRSP(LR)) GO TO 18

JR = LR

GO TO 19
CONTINUE
CONTINUE

KR = IR + 1

IP = IPOINT(IR)
IMN = IMGTN(IR?

IT = ITYPE(IR)

CALL RSTITL (IP,IM,IT,RTITL,RTYPE,RUNIT,PARS)
LINEAR = ILIN%IR

SYMMET = ISYM(IR

NPREDH = 13

IF ( NOT. SYMMET) NPREDH = 24

IF (. NOT. LINEAR) N = NRANG
NDATA = (2 + 2+N)*NPREDH

change for VAX/VMS version
IF (JR .EQ. 0) GO TO 24
CALL STIKDX (SEVFIL,SWINDX,NSWIND)
DO 8 I=1,NSWIND
SWINDX(1) = 0.
8 CONTINUE

CDC21 CONTINUE

loop over significant wave height

DO 300 IS=1,NSIGWH
CON = SIGWH(IS)¥STATIS
IF (IM.EQ.15) CON = SIGWH(IS)

loop over modal wave period

K=0
DO 200 ITO=1,KTHOD

SWHMAX = .202«TMODAL(ITO)#**2
I¥ (PUNITS(1) .EQ. METER) SWHMAX = SWEMAX*FTMETR

loop over speed

2

DO 100 IV=1,KVK
K=K+1

IF (SIGWH(IS) .GT. SWHMAX) GO TC 100

CALL FETCHE (KR,IV,ITO,DATA,RMIDX,SPINDX,TOINDX,NDATA,LRMIDX,
NVK,NTNOD, RMSFIL)

lcop over heading

10

20

L = 2*KPREDH
DD 10 IA=1,N
DO 10 IH=1,NPREDH
IF EIC .EQ. 1; TENP
{F EC .EQ. 2) TEMP
RMS(IA, IH) TEMP*CON
CONTINUE
N1 = NHEAD + 1

DO 60 IH=31,Ni

IF (18 .GT. NPREDH) GO TO 50
LE = INDXHD(IR)

JC = (IH-1)*2 + IC

IF (.NOT. LINEAR) GO TO 20
RMSTBL(LH,ITO,IV) = RMS(1,IH)
GO TO 40

XH = INDXRL(IH)

RLCALC = ROLL(KH,K,I1S)

DATAEL+1;
DATA(L+2

IF (RLCAT.C _GF. nLANG(i)) TO 30
RMSTBL(LH,ITO,IV) = s(1,
GO TO 40




30 1IF (RLCALC .LE. RLANG(NRANG)) GO TD 3%
RMSTBL(LH,ITO,IV) = RMS(NRANG,IH)
GO TO 40
36 CALL SPFIT (RLANG,RMS(1,IH),ELM,NRANG)
CALL SPLVAL (RLANG,KRANG,EIM,KLGCALC,RMSTBL(LK,ITO,IV),DUM,IELM}
40 TOETBL(LH,IT0,IV) = DATA{JC) + .5001
GO TO 60
50 JH = INDXRL(IR)
RMSTBLEIH.ITO,Iv;
TOETBL(IH,I1TO,IV
60 CONTINUE
100 CONTINUE
IF (SIGWH(IS) .GT. SWHMAX) GO TO 200

,_.‘ I

RHSTBL%JH.ITO,IV)
TOETBL(JH,ITO,IV)

nn

TOEMIN = 99.0

TOEMAX = 0.0

RMSMIN = RMSTBL(1,ITO,1)
RMSMAX = RMSMIN

DO 120 Iv=1,NVK

DO 110 IH=1,NHEAD

TEMP = RMSTBLEAH ITO,IV)
VTMP = TOETBL(IH,ITO,IV}

IF (VIMP .GT. 99.) VTMP = 99.

IF ETEHP LT. RMSMIN) RMSMIN = TEMP
IF (VTMP .LT. TOEMIN) TOEMIN = VTNP
IF gVTHP .GT. TOEHAX; TOEMAX = VIMP
IF (TEMP .LT. RMSMAX) 30 TO 110

RMSMAX = TEMP
IF (JR .EQ, 0) GO TO 110
IF (ITO .NE. IMODL(IS)) GO TO 110
IF (SYMMET .AND. IH.GT.13) GO TO 110
MYV = IV
MXH = TH
110 CONTINUE
120 CONTINUE
IF (JR .EQ. G) GO TO %%0

IF (ITO .NE. IMODL(IS)) GO TD 150
RSVTDE'ig ="MV

RSVTQE (2 = MXH

IE =

DO 130 IV=1,NVK

DO 130 IH 1,NHEAD

IE = 1E

RSVTOE(IE) RMSTBL(IH,ITQ,IV)

IE = IE + 1

RSVTOE(IE) TOETBL(IH,IT0,IV)
130 CONTIRUE

* write to sevare motion file

- change for VAX/VMS version
* CDC CALL WRITKS (SEVFIL,RSVTOE,IE,IS)

NRECD = NRECD + 1
WRITE (SEVFIL,REC=NRECD) RSVTOE

16560 CONTINUE
* write to speed polar file

ISIGWH = SIGWE(IS)*100.

F gxsxcwu .GE. 1000; WRITE (Es,aooxg ISIGWH
IF (ISIGWH .LT. 1000) WRITE (BS,3002) ISIGWH
iF €ISIGUH .LT. 100) WRITE éas.aooa) ISIGWH
IF (ISIGWH .LT. 10) WRITE (BS,3004) ISIGWY
3001 FORMAT (14)

3002 FORMAT gxuc ,13)

e e Sw Np G Sy ar Sy an > ey =

2003 FORMAT (2H00,I2)
3004 FORMAT 3H000 I1)
3000 FORMAT ElHO,Il)
3010 FORMAT (I2) ) .
ITMODL = TMODAL(110) + .b
IF (ITMODL .LT. 10) WRITE (AT,3000) ITMODL
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3020

8025

5026

200

1000

1010
1020
1030

1031

1032
1033

1073
1034
1036

1046
iehbo
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2 4BHEAD,47X,9HSTBD BEAH,46X.6HFOLLOH/10X.13(61.135

IF (ITMODL .GE. 10) WRITE (AT,3010) ITMODL

SUNIT = MET

IF (PUNITS(1) .NE. METER) SUNIT = FT

WRITE (SEA,3020) BS,AT,AC(IC),SIGWH(IS),SUNIT,TMODAL(ITO),
(ACOND(I,I1C),I=1,2), (STATNM(I},1=1,3)

FORMAT (2HBR,A4,2A2,328 BRETSCHNEIDER SEAWAY - SIGWH =,F6.2,A4,

2 10H TMODAL =,F6.2,7H SEC, ,3A4,4X,344,7X)

WRITE (SPTFIL,5025) PARS,SEA

FORMAT(A110)

WRITE (SPTFIL,5026) RMSMIN,RMSMAX,TOEMIN,TOEMAX
FORMAT(4F10.6

VRITE gspnrng géﬂHSTBLEIH,ITO,IV;,IV=1,NVK),IH=1,NHEAD)
WRITE (SPDFIL) ((TOETBL(IH,ITO,IV),IV=1,NVK),1H=1,NHEAD)
CONTINUE

IF (IT .GT. 1 .AND. VLACPR.EQ.0) GO TO 300

* print RMS/TOE tables

DO 250 1PAGE=1,2

IF (IPAGE.EQ.2 .AND. SYMMET) GO TO 250

WRITE (IPRIN,1000) TITLE

FORMAT (1H1,22X,2044)

F ﬁIC "EQ. 1; WRITE (IPRIN,noxog

IF (IC .EQ. 2) WRITE (IPRIN,1020

FORMAT /68X, 11HLONGCRESTED)

FORMAT (/68X ,12HSHORTCRESTED)

IF (PUNITS(1} .NE. METER) WRITE (IPRIN,1030) SIGWE(IS)
FORMAT (45X, 25HSIGNIFICANT WAVE HEIGHT =,F6.2,5H FEET%

IF (PUNITS(i) .EQ. METER) WRITE (IPRIN,1031) SIGWH(IS
FGRMAT (45X, 25HSIGNIFICANT WAVE HEIGHT =,F6.2,7H METERS)

IF (IP.GT.O .AND, IM.LE.3) WRITE (IPRIN,1032) (PTNAME(I,IP),
1=1,8).XPTLOC(IP),YPTLOC(IP),2PTLOC(IP) ]

IF (IP GT.0 .AND. IM.EQ.15) WRITE (IFRIN,1032) (PTNAME(I,IP),

2 I1=1,8) ,XPTLOC(IF),YPTLOC(IP),ZPTLOC(IP)

FORMAT (/27X ,8A4,2X%,SHXFP =,F7.2,2%,5HYCL =,F7.2,2X,5HZBL =,F7.2)
Ir (IP.CT.C .AND. TM EQ 8) WRITE (JPRTH,1033) (FBNAME(I,IP),
1=1,5) ,XPTFBD(IP),YPTFBED{IP),ZPTFBD(1P)

FORMAT (/33X,5A4,2X,5HXFP =, F7.2,2X,5HYCL =,F7.2,2X,5H2BL =,F7.2)
IF (IP.GT.O .AND. (IM.GE.10 .AND. IM.LE.14)) WRITE (IPRIN,1073)
XLDSTN (IP)

FORMAT (/58X,7THSTATION,F5.1)

IF (IM.NE.15) WRITE (19n1n,1oaeg RTITL,RTYPE,RUNIT

FORMAT (/54X,2A4,1X,3A4/58X,34A4

IF (IM.EQ.15) WRITE' (IPRIN,1036)
FORMAT (/60X ,26HHORIZONTAL FORCE ESTIMATOR/S58X 4R (6))

IF (IM.LT.4 .AND. IT.EQ.3) WRITE (IPRIN,1036)

IF (IM.EQ.15) WRITE (IFRIN,1036)

1036 FORMAT (68X,12H(ACC. X 100}) ,
IF (IP.GT.0 .AND. (IM.GE.10 .AND. IM.LE.11)) WRITE (IPRIN,1063)
1063 FORMAT (/57X,14H(FORCE / 100 ))
IF (IP.GT.0 .AND. (IM.GE.12 .AND, IM.LE.14)) WRITE (IPRIN,1065)
106F TORMAT (/54X 16H(MOMENT / 10000))
IF (IM .EQ.7) WRITE (IPRIN,1038)
1038 FORMAT (57X,14H(FORCE / 1000))
IF Exn.ns.isg WRITE §IPR1N,10403(5TATNM(1),1=1.3)
IF IH.E9.15 WRITE (IPRIN, 1041
1040 FORMAT (/40X ,3A4,36H VALUE / ENCOUNTERED MODAL FERIOD (TOE))
1041 FORMAT(51X,42HRMS VALUE / ENCOUNTERED MODAL PERIOD (TOE))
IF (IPAGE .EQ. 2) GO TO 225
* starboard headings
WRITE (IPRIN,1042) (HEADNG(IR),IH=1,13)
1042 FORMAT (/58X ,23HSHIP HEADING ANGLE IN DEGREES/4X

%HV,21,2HTO,7X,

DO 220 IV=1,NVK

IVK = VK(IV} + .5001
WRITE (AVK,1045) IVK
FORMAT (12}

%RITE (IPRIN,1050)
YURMAT (3B )

DO 220 ITO=1,NTMOD




SWHMAX = .202+TMODAL(ITO)**2
IF (PUNITS(I; .EQ. METER) SWHMAX = SWHMAX+FTMETR
IF (SIGWH(IS) .GT. SWHMAX) GO TO 220
IMP = TMODAL(ITO) + .5001
DO 210 I¥=1,13
TEMRMS(IH) = RMSTBL(IHK,ITO,IV)
IF SIH.EQ.ls) TEMRMS(TH) = TEMRMS(IH) * 100
IF (IM.LT.4 .AND. IT.EQ.3)
2 TEMRMS(IH) = TEMRMS(IH) * 100
IF (IM .EQ. 7) TEMRMS(IH) = TEMRMS(IH) / 1000.
IF (IP.GT.O .AND. (IM.GE.10 .AND. IM.LE.11)) TEMRMS(IH) =
2 TEMRMS(IH)/100 .
JE (IP.GT.O .AND. (IM.GE.12 .AND. IM.LE.14)) TEMRMS(IH)
2 TEMRMS(IH)/10000
TEMTOE(IH) = TOETBL(IH,ITO,IV)
IF(TEMTOE(IH) .GT. 89) TEMTOE(IH)=99
210 CONTINUE
WRITE (IPRIN,1052) AVK,IMP, (TEMRMS(IH),KTEMTOE(IH),IH=1,13)
1052 FORMAT (3X,A2,2X,I2,3X,13(1X,F5.2,14/,12))
AVK = BLANK
220 CONTINUE
GO TO 250

* port headings

225 WRITE (IPRIN,1043) (READNG(IH),IH=14,26)
1043 FORMAT (/58X.,29HSHIP HEADING ANGLE IN DEGREES/4X,1HV,2X,2HTO,7X,
2 4HHEAD,47X,9HPORT BEAM,46X,6HFOLLOW/10X,13(6X,13))
DO 240 IV=1,NVK
IVK = VK(IV) + .5001
WRITE gnvx,104s) IVK
WRITE (IPRIN,1050)
DO 240 ITO=1,NTMND _
SWHMAX = .202*THDDAL(ITO;#*2
IF (PUNITS(1) .EQ. METER) SWEMAX = SWHMAX*I'TMETR
IF (SIGWH(IS) .GT. SWHMAX) GO TO 240
IMP = TMODAL(ITO) + .50C1
LH = 26
DC 230 IH=1,13
LE = LH - 1
TEMRMS(IH) = RMSTBL(LH,ITO,IV)
IF gxu.nq.15) TEMRMS(IH) = TEMRMS(IH) * 100
IF ((IM.LT.4 .OR. IM.EQ.8) .AND. IT.EQ.3)
2 TEMRMS(Id) = TEMRMS(IH) * 100
IF ixu JEQ. 7) TEMRMS(IH) = TEMRMS(IH) / 1000.
IF (IP.GT.O .AND. (IM.GE.10 .AND. IM.LE.11)) TEMRMS(IH) =
2 TEMRMS(IH)/100
IF (IP.GT.O .AND. (IM.GE.12 .AND. IM.LE.14)) TEMRMS(IH)
2 TEMRMS(IH)/10000
TEMTOE(IE) = TOETBL(LE,ITO,IV)
IF(TSMTOE(IH) .GT. 99) TEMTOE(IK)=99
230 CUNTINUE .
WRITE (IPRIN,1062) AVK,IMP, (TEMRMS(IH),TEMTOE(IE),IH=1,13)
AVK = BLANK
240 CONTINUE
260 CONTINUE
300 £ONTINUE

change for VAX/VMS version
CcDC IF (JR .EQ. 0) GO TO 310

cDC CALL STINDX ESEVFIL,RSINDX,NRSIND)
cDC CALL WRITMS (SEVFIL,SWINDX,NSWIND,JR)
CDC310 CONTINUE

IF (IM.EQ.8 .AND. IT.EQ.2) CALL DKWSLY (KR,IC,IM,NPREDH,N,NDATA,
2 DATA,INDXRL,INDXBE,HEADNG,HDHG,LINEAR,SYHHET.SPINDX,TOINDX,IP,
2 RMSTBL,TOETBL,RMS,ROLL)

400 <CONTINVE

ﬁ /m
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*

change for VAR/VHS version
cDC IF (ISKPSV .EQ. 1) GO TO 410

*




»
™
*

CDC CALL WRITMS
CDC410 CONTINUE

chC CALL STINDX ESEVFIL.SVIDX.LSVIDX)

SEVFIL,RSINDX,NRSIND,IC)

500 CONTINUE

CLOSE (UNIT=RMSFIL)
IF (ISKPSV .EQ. O) CLOSE (UNIT=SEVFIL)
CLOSE EUNIT=SPDFIL3
CLOSE (UNIT=SPTFIL

IF (ISKPSV .EQ. 0) CALL SEVMOT (NSVRSP,RSPNME,HDNG, IMODL)

RETURN
END

C DECK RMSTOE

X4 HEERE

SUBROUTINE RMSTOE

The purpose of the rmstoe segmenv is to compute the rms, second and
fourth moments, encounte. spectria ana associated periods of maximum
spactral energy for any ship response. The calculations are done
for unit significant wave height in long and shotcrested seas for
a series of modal wave periods. The shortcrested calculations are
pexrformed usiné a cosine-squared weighting function.

W.G.MEYERS, DTASRDC, 100777

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAQOPR,RLDMPR,DISPLNT,
LRAOPR, ADRPR, ORGOPTN ,GMNOM ,KG ,STATN(25) ,NSOFST(25),

NLEWF(25) ,ELFBTH(10,25) ,WTRLNE(10,25) ,BLEWF(25) , TLEWF(25),
AREALFEQSZ,NPTLOC,PTNUMB(lO).PTNAHE.XPTLOC(iO),YPTLOC(lO).
ZPTLOC(10) ,NBB ,FENUMB(10), FBNAME ,XPTFBD(10),YPTFBD(10),
ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10) , VKDES , FADES,

STATNM, STATIS

CHARACTER*4 PTNAME(8,10),FBNKAME(8,10),STATNM(E),FBTYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FBCODE,
igﬁgﬁgépruuns,nncopru

COMMON /ENVIOR/ VK,NVK,MU,NMU,CHEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
1 NSIGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S,NNMU,¥RNUM,VFS
INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH, NTMOD,NRANG,NNMU(8)
REAL VK(8),MU(37,8),0MEGA(30).SIGMA(10),SIGWH(4),TMODAL(8),
RANG(8) ,RLANG(8).5(30,8) ,FRNUM(8) ,VFS(8)

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL, AWP,VCB,FBDX,FBDY,
FBDZ ,NFREBD,XPT,YPT,ZPT,NPTS,LCB, GML, ASTAT,BSTAT, TITLE,MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX,WSURF,GIRTE ,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOESET(255.HFREBD.NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,26),Z(10,26) ,FBDZV(6,10),LPP,BEAK,DBLWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP,VCB,
FBDX(10) ,FBDY(10%,FBDZ{10),XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(25} ,BSTAT(25),MASS,DISPLK,IPITCH,IROLL,IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX,WSURF,GIRTH(25)

COMMOK /INDEX/ PFIDX,LPFIDX,3MIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(235),RMIDX{183),SVIDX(3)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSF1L,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

PN

[ 8]

N

R R =t

bR

MR R

COMMON /PBYSCO/ 1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
BEO GNU RENS, RHOF,GNUS GNUF,FTMETR,PUNITS,REYSCL

COMPLEX 11

o




NN

* CDC

REAL TPI,PI,PIOT,DEGRAD,RADDEG
RHOF,GNUS,GNUF,FTHETR.PUNITS(QS

VKMETR,METRVK,GRAV ,RHO, GNU, RHOS,

COMMON /RESPN/ NRESP,IPOINT(182),IMOTN(182),ITYPE(182),
ILIN(182),ISYM(182)
LOGICAL ILIN,ISYM

COMMCN /SMPSYS/ FIS,AS,S1S,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS,SMPDS,SHPTYPS,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LS0S,
L.SDS,LHALOS,LDEV,LPRN,LSMPPS,LSMP1S, LSMPOS ,LSHPDS ,LSHPTYPS,
LSHIPS,LTITLES

CHARACTER=*160 AS

CHARACTER=*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SM?IS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS*6,VARS#*2,CYCLS*2

INTEGER*2 OPTICN

COMMON /STATE/ LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL ,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL, BKEEL

DIMENSION WEVN(100),SPINDX(9),TOINDX(9),DATA(432),ACMGE(30,13),
R(30),RA01(20,8,13),RA02(30,8,11) ,KREC(13),B2(35)

INTEGER DELBET

I.LOGICAL LINEAR,SYMMET

DIMENSION XID(911)

EQUIVALENCE (NRESP,XID)

KID = 911

NWEVN = 100

CALL WEDEFN (NWEVN,WEVN)
DELBET = 15

NLCH = 11

CALL SCB2 (DELBET,B2,PI,NLCH)
NPLANE = 2

NSPIND = RVK + 1

NTOIND = NTHOD + 1

FIS = S0S(1:LSDS)//’.HMS'

OPEN (UNIT=RMSFIL,FILE=FIS,STATUS='UNKNOWN’,
ACCESS='DIRECT’ ,RECL=1750)

FIS = SDS(1:LSDS)//’.ORG’
OPEN (UNIT=0RGFIL,FILE=FIS,FORM='UNFORMATTED’,STATUS=’UNKNOWK’)

FIS = SDS(1:LsSDS)//’.LCO’
IF (LOADS)
OPEN (UNIT=LCOFIL,FILE=FIS,FORM=’UNFORMATTED’,STATUS='UNKNOWX’)

modified to run on VAX/VMS
CALL WRITMS (RMSFIL,XID,NID,1)

WRITE (RMSFIL,REC=1) (XID(I),I=1,432)
WRITE (RMSFIL,REC=2) (XID(I .I=433.796;,NID
WRITE (RMSFIL,REC=3) (XID(I),I=797,911

NRECD = 3

DO €60 IR=1,NRESP
LINEAR = ILINEIR)

SYMMET = ISYM(IR)
NPREDH = 13
35 ('§0T' SYMMET) NPREDH = 24

%F (.NOT. LINEAR) JA = b
=1

IF (.BOT. LINEAR) X = NRANG

IF (LOADS) KEWIND LCOFIL

REWIND ORGFIL

READ (ORGFIL) TITLE,NVK,NMU,NOMEGA,OMEGA,NRANG,RLANG,VRT,LAT,

2 ADDRES,LPP,BEAM,DRAFT,DISPLM,GM,DELGM,KG,KROLL,LCB,GRAV,RHO,
2 VKDES,VKINC,DBLWL

* define 2-parameter (significant wave height, modal wvave period)
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Bretschneider sea spectra, for unit significant wave height

DO 500 IT=1,NTMOD
CALL BRWVSF (NOMEGA,1.,TMODAL(IT),OMEGA,S(1,IT))
CONTINUE

IPHS = O
NDATA = (2 + N*2)=NPREDH

500

modified foxr VAX/VMS
CDC CALL STINDX (RMSFIL,SPINDX,NSPIND)
[h] DO 10 I=1,NSPIND

chC SPINDX(I) = 0.

CDC 10 CONTIKUE

* X X # K

DO 50 IV=1,NVK
NMU = NNMU(1V)
NLCH = NMU - 2
N1 = NMU/2 - 1
N2 = NMU/2 + 1
NBETA = 2%(NMU-1)

DO 15 IH=1,NMU
KH = I§ - 1
IF 513 LEQ. 1) KH = 1
IF (IH .EQ. 13) KH = 11
CALL RAOPHS (AOMGE(1,IH),RAOD1(1,1,IH),DUM,RAD2(1,1,KH),DUM,
2 KREC(IH),IR,IV,IH,IPHS)
15 CONTINUE

modified for VAX/VMS
ChC CALL STINDX (RMSFIL,TOINDX,NTQIND)
CDC DO 20 I=1,NTOIND
CcbC TOINDX(I) = 0.
CDC 20 CONTINUE

DO 40 IT=1,NTMOD

% * RN

e an e ae =

CALL RMS (KREC,RAD1,RA02,IT,N,R,B2,NPREDH,NLCH,N1,N2,DATA,
2 IMOTN(IR),NBETA)

CALL TOE (KREC,AOMGE,RAO1,RA02,JA,IT,R,B2,NPREDH,
2 NLCH,Ni,N2,NBETA,DELBET, NWEVN,WEVN,IV,DATA)

* modified for VAX/VMS
* CDC CALL WRITMS (RMSFIL,DATA,NDATA,IT)

NRECD = NRECD + 1
WRITE (RMSFIL,REC=NRECD) DATA
40 CONTINUE

* CDC CALL STINDX gRHSFIL,SPINDX.NSPIND)
(h]e CALL WRITMS (RMSFIL,TOINDX,NTOIND,IV)

60 CONTINUE
* CDC CALL STINDX (RMSFIL,RMIDX,LRMIDX)
KR = IR + 1
* CDC CALL WRITMS (RMSFIL,SPINDX,NSPIND,KR)
60 CONTINUE
CLOSE (UNIT=RMSFIL)
CLOSE (UNIT=0RGFIL)
IF (LOADS) CLOSE (UNIT=LCOFIL)

RETURK
Eiip

C DECK RPHI2D
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C DECK

SUBROUTINE RPHI2D (K,PHI2D)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU.NNU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWH,
NSIGWH,TMODAL, NTHOD,NRANG . RANG ,RLANG,S , NNMU, FRNUM, VFS

INTEGER NVK,NNU,NOMEGA,NSIGMA,NSIGWH . NTMOD,NRANG,NNMU(8)

REAL VK(8),MU(37,8),0MEGA(30) SIGMA(10),SIGWH(4) .THODAL(S),
RANG(8) ,RLANG(8).5(30,8) ,FRNUM(8) ,VFS (8}

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA ,KPITCH,KROLL,KYAW,KYAWRL, AWP,VCB,FBDX ,FEDY,
FBDZ,NFREBD, XPT,YPT,ZPT,NPTS,LCB, GML, ASTAT, BSTAT, TITLE,MASS,
DISPLM,IPITCH, IROLL,IYAW, IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX ,WSURF ,GIRTH,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25},NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),¥(10,25),2(10,25),FBDZV(8,10),LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG, GM,DELGM, NEBLA | KPITCH,KROLL KYAW,KYAWRL, AWP,VCB,
FBDX(10) ,FBDY(10},FBDZ(10),XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(25% ,BSTAT(25),MASS,DISPLM, IPITCH,IROLL,IVAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,, AREAMX, WSURF, GIRTH(26)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(235),RMIDX{183),SVIDX(3)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL ,HPLFIL,LRAFIL,ORGFIL,RADFIL ,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL, SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /STATE/ LAT,VRT,LOADS, ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES, SALT .HEAD,EXROLL ,BKEEL

COMPLEX PHI2D(10,10,4)
REAL DATA(320)

NNODE = NOFSET(K)

NDATP = 0

IF (VRT) NDATP = 16#NNODE

IF (LAT) NDATP = NDATP + 16«NNODE
ISIGMX = NSIGMA - 1

DO 30 ISIGMA=1,ISIGMX

INDEX = (ISIGMA-1)*NSTATN + K

modified for VAX/VMS
CALL READMS (POTFIL,DATA,NDATP,INDEX)
READ (PQTFIL,REC=INDEX} DATA

NEXT = 1 ’

DO 20 J=1,NNODE

DO 10 I=IMMIN,IMMAX,IMDEL

PRI2D(ISIGMA,J,I) = CMPLX(DATA(NEXT),DATA(NEXT+1))
IF (ISIGMA .EQ. ISIGMX) PHI2D(NSIGMA,J,I) =

CMPLX (DATA(NEXT+4) ,DATA(NEXT+5))

NEXT = NEXT + 8

CONTINUE

CONTINUE

CONTINUE

RETURN
END

REOLVE

SUBROUTINE RSOLVE( N, NDIM, A, B, IP )
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1100
1200

1300
1400
1500

99999

C DECK

[ SENINE ST SRS

[ M

(Y

golution of linear system, A*X = B .

INPUT...
N = order of matrix.
NDIM = declared dimension of array A .
A = triangularized matrix obtained from "DECOMP".
B = r1 ht hand vector.
IP = POVOT vector obtained from "DECOMP'".
do not use solve if DECOMP has set IP(N) = 0 .

QUTPUT...
B = solution vector, X .

REAL A, B, T

INTEGER N, NDIM, IP, I, K, KB, KM1, KP1, M, NMi
DIMENSION A(NDIM,NDIM), B(NDIM)

DIMENSION IP(NDIM)

IF (N .EQ. 1) GO TO 1500
1, NMi

(=
o
[
[
o
o
=
e

= KP1, N
B(I) = B(I) + A(I,K)*T
CONTINUE
CONTINUE
DD 1400 KB = 1, MMi
kM1 = n - KB

KM1 + {
B(K) = BgK)/A(K.K)

DO 1300 I =1, KM1
B(I) = B(I) + A(I,K)=T
CONTINUE

CONTINUE

CONTINUE

B(1) = B(1)/A(1 1)
CONTINU

RETURN
END

RSTITL
SUBROUTINE RSTITL (IP,IM,IT,RTITL,RTYPE,RUNIT,PARS)

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOQPR,RLDMPR,DISPLMT,
LRAOPR, ADRPR,ORGOPTN ,GMNOM,KG ,STATN(25) .NSOFST(25),

NLEWF(26) , HLEBTH(10,25) , WTKLNE(10,26) , BLEWF(25), TLbUFé g
AREALngs ,NPTLOC,PTNUMB (10) , PTNAME, XPTLOC(10) ,YPTLOC(10
ZPTLOC(10) .NBB,FENUMB(10) ,FBNAME, XPTFBD(10) ,YPTFBD(10),
ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT (10) , VKDES | FNDES,

STATNM, STATIS

CHARACTER*4 PTNAME(8,10) ,FBNAME(8,10),STATNM(E) ,FBTYPE{3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADEPR, RLDMPR, FBCODE,
FBNEHB.PTHUHB,ORGOPTN

REAL KG

COMMON /LOADS/ NLOADS,SWGHT(25),SMASS(25),XLDSTR(10),XLDXPT(25),
LSTATN(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR, METRVK,GRAV,
RHO,GNU,RHOS , RHOF, GNUS , GNUF , FTMETR ,PUNITS , REYSCL

COMPLEX 11

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVX,GRAV,REO,GNU,RHOS,
RHOF , GNUS , GNUF , FTMETR

CHARACTER#*3 PT(10),TT(3),PPM(3),RLT(2)
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2 'LERA’,'TION’,’ANGL’,’E .’ *,'MOTI’,’ON °

CHARACTER*4 METER ,MUNIT(3,7)
CHARACTER+4 LTYPE%B 2),LUNIT(3,3),TYPE(S.S),RELMOT(Z)

PNTMOT(2,3) ,LOAD(2,5)

CHARACTER*4 ADRES(2},ADRTYP(3) UNIT(Z,7) RUNIT(3)
CHARACTER*4 RTITL(2),RTYPE(3),HFEMOT(2)
CHARACTER#5 PPLM(3),TTLM(3),HFEM, HHFEM
CHARACTER*6 ORGMOT(2,6)

CHARACTER*10 OMOT(3,6),FMOT(3)

CHARACTER*110 PARS

DATA METER /'METE’/

DATA MUNIT /' (M’ ,’ETER',’'S) ’,
)G l') l') ,,’DEG !'l l.
)/SECl')z) ),) ’,’LBS ).l l/
DATA PPLM /’LONG.','LATE.',’VERT.'/
DATA HFEM /’HOR’'/

DATA BHFEM /'HORZ.'/

DATA TTLM /’DISP.’,’VEL. *,’ACC. '/
DATA PT /°P1’,'P2','P3','P4! 'P5’,'P6’,’PT7’,P8’ ,'PO’ 'P10"/
DATA TT /'DSP’,'VEL’,’ACC’/

DATA PPM /'LON’,'LAT’,'VER’/

DATA OMOT /’SURGE’,’SURVEL’,'SURACC’, 'SWAY’','SWAVEL’, 'SWAACC’,
'HEAVE’ , "HEAVEL'’, *HEAACC’,'ROLL’,’ROLVEL’, ’ROLACC’,’PITCH’,
'PITVEL’,'PITACC’,'YAW', 'YAWVEL’, 'YAWACC'/

DATA ORGMOT /’ S','URGE’,"’ ', 'SWAY?,’ H',’EAVE’,”’ ?
’RDLL',’ P’,'ITCH',’ :.a YAU’/

DATA PNTMOT /’ LON’,’GIT.',’ LAT','ERAL',’VERT’,’ICAL’/

DATA HFEMOT /® HOR','IZ. '/

DATA FMOT /'FINANG','FINVEL’,'FINACC’/

DATA LOAD /' H.S’,’HEAR',’ V.S','HEAR',’ T',’0RS.’,’ V.B’,
'END.',’ H.B’,’END.’/

DATA LTYPE /'FORC’,'E ', ', 'MOME’ KT °*,° v/

DATA LUNIT /* (T’,’ONS)’',! ', (M-',’TONS, ") ', (FT?,

' (MET',’ERS/’,'5EC)’," )
* (DE’,’G/SE’,'C) ’,'(DEG’,

2 '-TON’,’S8) !/

DATA TYPE /’DISP’,'LACE*',’MENT’,’VELO’,’CITY’,’ ’.'A?CE’,
DATA RLT /’RLM’, 'RLV'/

DATA RELMOT /'RELA',’TIVE!/

DATA ADRES /° A’ ,'DDED'/

DATA ADRTYP /'RESI’,'STAN',’CE */

DATA UNIT /* (F',’EET)’,? ', (FEE’,'T/SE*,'C)
) ) 3 ’

¥ ) 3

G . , g','DEcg’,' *,* (DE’,'G/SE','C) ',*(DEG’,
a/sEC"nz) :.) ',’LBS »’» s/
RUNIT(1) = UNIT(1,IT
RUNIT(2) = UNIT(2,1IT
RUNIT(3) = UNIT(3,IT
IF (PUNITS(1) .EQ. METER) RUNIT(1) = MUNIT(1,IT
IF (PUNITS(1) .EQ. METER) RUNIT(2) = MUNIT(2,IT
IF (PUNITS(1) .EQ. METER) RUNIT(3) = MUNIT(3,IT
JT = IT + 3
IF (IP .GT. 0) GO TO 20
IF (IM .GT. 6) GO TO 10

origin motions

RTITL(1) = ORGHDT(i,IHg
nTITLézg = ORGMOT(2,IM
RTYPE(1) = TYPE(1,IT)
RTYPEézg = TYPEE2,IT;
RTYPE(3) = TYPE(3,IT
IF (IM.GT.3 .AND. IT.EQ.1) RTYPE(1) = TYPE(1,4)
IF (IM.GT.3 .AND. IT.EQ.I; RTYPE 2; = TYPEEz,4g
IF (IM.GT.3 .AND. IT.EQ.1) RTYPE(3) = TYPE(3,4
IF (IM .GT. 3) RUNIT(1) = UNIT(1,JT)
IF §IH .GT. 3; RUNIT%2§ = UNITE2.JT§
IF (IM .GT. 3) RUNIT(3) = UNIT(3,JT
IF (PUNITS(41) .EQ. METER .AND. IM .GT. 3) RUNIT(1) = MUNIT(1,JT
IF (PUNITS(1) .EQ. METER .AKD. IM .GT. 3) RUNIT(2) = MUNIT(2,JT
IF (PUNITS(1) .EQ. METER .AND. IM .GT. 3) RUNIT(3) = MUNIT(3,JT

WH1TE (PARS,3000) (OROT(IT,IH),J=i,2)

3000 FORMAT (A10,10X,A10,80X)

%

E A ey Wy WE oAy



GO TO b9
10 IF (IM .NE. 7) GO TO 30
added resistance
RTITL%I;

RTITL(2
RTYPEEI%

ADRES(ig

ADRES(2
ADRTYP(1

RTYPE(2

RTYPE(3

ADRTYP(2
ADRTYP(3

UNIT(1,7
UNIT(2,7
UNIT(3,7

nyoninunn

RUNIT(1
RUNIT(2

RUNIT(3
GO TO &0

20 IF (IM .GT. 3) GO TO 30
motions at a point

RTITLElg PNTMOTgi,IHg
RTITL(2) = PNTMOT(2,IM
RTYPEEig TYPE§1 .IT%
RTYPE(2) = TYPE(2,IT
RTYPE(3) = TYPE(3,IT)
WRITE ipnns,301o) PPH(IH),TTEIT;,PT(IP),PPLH(IH).TTLH(IT),
2 XPTLOC(IP),YPTLOC(IP),ZPTLOC(IP
3010 FORMAT (3A3,11X,AB,1X.A5,4X,2HAT,4X,6HXFP =,F6.2,3X,5HYCL =,
2 Fg.%,sx,suzBL ='F7.2,28%)
GO TO 50

Fnann

30 IF (IM .NE. 8) GO TO &0

relative motion

RTYTL(1) = RELMOT(1)

RTITL(2) = RELMOT(2)

RTYPE(1) = TYPE(1,IT)

RTYPE§2g = TYPE22,IT3

RTYPE(3) = TYPE(3,IT

IF (IT .EQ. 1) RTYPE(1) = TYPE(1,5
IF {IT .EQ. 1) RTYPE(2) = TYPE(2,6
IF (IT .EQ. 1) RTYPE(3) = TYPE(3,5

. WRITE EPARS,3020) RLT(IT),PT(IP),RTITL,RTYPE,XPTFED(IP),
2 YPTFBD(IP),ZPTFBD(IP)
3020 FORMAT (2A3,14X,2A4,1X,3A4,2HAT,4X,6HXFP =,F6.2,3%,8HYCL =,
2 F7.2,3X,6HZBL =,F7.2,22X)

50 IF (IM .NE. 9) GO TO 72
* anti-roll fins

RITLGS) < » F1n»
U1 BT
DO 6

0 I=1,3
60 RTYPE(I) = TYPE(I,JT)
JT = 1T + 3
po 70 I=1,3
70 RUNIT(I) = UNIT(I,JT)
WRITE (PARS,3000) FMOT(IT),FMOT(IT)

72 1IF (IM _NE. 15) GO TO 80

-

tn

RTITL(1) = BFEMOT(1)
RTITL(2) = HFENOT(2)
RTYPE(1) = TYPE(1,3
RTYPE(2) = TYPE{2,3
RTYPE(3) = TYPE53,3
RUNIT(1) = UNIT(1.3
RUNIT{2) = UNIT(2 3}
RUKIT(3) = UNIT(3,3)




WRITE (PARS,3010) HFENM,TT(3),PT(IP),HHFEM,TTLM(3),
2 XPTLOC(IP),YPTLOC{IP), ZPTLOC(IP)

80 IF (.NOT. (IP.GT.O.AND.(IM.GE.10.AND.IM.LE.14))) GO TO 100

* loads

JH = IM - 9

RTITLglg = LDADEI,JH)

RTITL(2) = LOAD(2,JM)

LT = 1

IF (IM .GT. 11) LT = 2

MT = LT

IF (LT. EQ 2.ARD. (PUNITS(1) .NE.METER)) MT = 3
DO 82 I=1,3

RTYPE(I) LTYPE(T,LT)

RUNIT(I) = LUNIT(I,NT)
CONTINUE
IF (J¥ .EQ. 1) WRITE (PARS,3031) PT(IP),XLDSTN(IP)
IF (JM .EQ. 2) WRITE (PARS,3032) PT(IP),XLDSTN(IP)
IM _EQ. 3% WRITE (PARS,3033) PT(IP),XLDSTN ng
JM .EQ. 4) WRITE (PARS,3034) PT(IP),XLDSTN(IP
IF (JM .EG. 5) WRITE (PARS,3035) PT(IP),XLDSTN(IP)
3031 FORMAT(6HHSHEAR,A3,11X,29HHORIZ. SHEAR FORCE AT STATION,F6

8

| 8}

3033 FORMAT

3035 TFORMAT(4HHMOM, A3,13X,29HHORIZ. BEND. MOM. AT STATION,F6
100 CONTINUE

RETURN
END

C DECK RVSLAT
SUBROUTINE RVSLAT (VCG,MOTLG,MOTL)

CUMPLEX MOTLG(3) ,HOTL(3)

HOTLEI% = HOTLG§1§ + VCG*MOTLG(2)
MOTL(2) = MOTLG(2

MOTL(3) = MOTLG(3)

RETURN

END

C DECK SBEDDY
SUBROUTINE SBEDDY

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKWD(2),BKSTH(10,2), BKAB(10,2) , BKLNTH , BKWDTH,
2 BKWL(10,2) .BKAN(i0,2) NSKSET,SKIMAG(25.SKFLS(2),SKALS(2),
2 sxAusgz ,SKHB(Z)
2 RDRFS{2) 'RDRAS (25 RDRHB

RDRFWL(2
2 RDTHB(2) 'RDTFUL(2)

RDRAWL (2

2" SIBRFW(2).SIBRAW(2) ,SBTFS(2) ,SBTAS(2) ,SBTHB(2),SBTFWL(2),
2 SBTAWL(2).NFNSET,FNIMAG(2) ,FNRFS(2),FNRAS(2),

2 FNRHB(2) ,FNRFWL(2) ,FNRANL(2) ,FNTFS(2) ,FNTAS(2) ,FNTEB(2),
2 FETFWL (2} ,FNTANL(2},NEXPRD,ENRDO(8),ENRDS(8)

COMMON /CH3D/ ISIGMA,SIGHMIN,SIGMAX,V,SINMU,COSMU, WTSI,
2 IMMIN,IMMAX,IMDEL, LHIN LMAX

REAL SIGHIN SIGHAK v, SINHU COSMU,WTSI(4)

INTEGER ISIGMA, IHMIN IMMAX,IMDEL,LMIN,LMAX

.2,55X%)
3032 FORMATgGHV“FEAR ,A3,11X,29BVERT. SHEAR FORCE AT STATION,F6.2

4HTMOM, A3,13X,29HTORSIONAL MOMENT AT STATION,F6.2,
3034 FDRHAT84HVHOH A3,13X,29HVERT. BEND. MOM. AT STATION,F6.2,

,55X)
85X)
55X)

.2,55X)

SKFLHLE ; sxALer g SKAUUL$ ;  NRDSET,RDIMAG(2)

RUTFS(3),RDTAS (2
RDTAWL(2) NSBSET SBIMAG(2) ,SOBRFS(2) , SOBRAS (2}
2, soannsézg SOBRngzs SOBRAW(2} ,SIBRFS(2),SIBRAS(2),SIBREB(2),

COMMON /ENVIOR/ VK,RKVK ,MU,NMU,OMEGA ,NOMEGA,SIGMA ,NSIGMA,SIGWH,

1 NSIGWH,THODAL, NTHOD NRANG, RANG, ALANG,S, NNHU FRNUM, VFS
INTEGER HVK, NHU HOMEGA NSIGHA NSIGUH NTMOD, NRANG NNMU(8)
REAL VK(8), MU 37 8) OHEGA(30) "SIGMA(10) SIGHH(4) THODAL(B)

p BABU\DI.nhARU\u;,u(UO S),FRNUM(8),VFS( 9‘

~
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COMMON /PHYSCO/ I1I,TPL,PI1,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU ,RHOS ,RHOF, GNUS GNUF FTHETR PUNITS REYSCL

COMPLEX 'II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS, GNUF ,FTHMETR

COMMON /RLDEK/ PSUR(25),BMK(25),DK{25),CAK(25) ,HQ,HSPAN, HMNCHD,

HAREA ,HXCP,HYCP ,HZCP, HGA%HA HYHAT HEAR,HLCS, RQ(”) RSPAN(2 ),
RMHCHD(2) RAREA(2) RXCP(Q) RYCP(2 2, RZCP(’) RGAMMA(‘) RYHAT{(2),
REAR(2), RLCS(2) SQ(2) SSPAN(2), SHNCHD(“) SAREA(2),5X CP(2),
SYCP(2),SZCP(2) ,SGAMMA(2 )y SYHAT(”) SEAR(2),SLCS(2),B BQ(2),
BSPANE § ,BMNCHD{2) BAREA(Q) BXCP(ZS BYCP(23 CP(?j,BGAHHA(Z).
BYHAT(2) ,BEAR(2), BLCS(“) FQ(?) FSPAN(2), FHNCHD(Q),FAR AC2),
FXCP(Q% FYCP(Q) FZCP(Q) FGAMMA(2) FYHAT(Q) FEAR(2) ,FLC5(2),
PQ(2,2 PbPAN( v2), PHNCHD(2 2), PAREA(2 2), PXCPLQ,Qj,PYCP(L 2),
PZCP(2,2 PGAMHA\2 2), PYHAT(2 2), PEAR(2 2) PLCS(L,2),
STADHP(IOS bHPDHP(iO 8) ENCON, HPHI TPHI UMELM(4,95 SFELM(4,9,8)
REELH(4,-,8) PEELM(4,9, 8) FEELH(4.~,8) HEELH(4,9,S$,BEELM(4,9,85,
ENWM,ENSF(8, 8) ENRE(B) ENPE(B) ENFE(8) ,ENEE(8),ENBE(8),
ENEHV%8 B; ENRLEB) ENPL(B) ENFL%B) ENHL(B) ENSL(B),ENBL(S),
ENSHP(8,8) ,RELM(4,9),ITS(25) ,RD 235 EDDY(8,25) RGB(25)

REAL RDBLK(2692)
EQUIVALENCE (PSUR(1),RDBLK{1))

DO 20 IA=1,NRANG
ENPE(IA) = 0

DO 10 IS=1,NSIGMA
SHPDMP(IS,.IA) = 0O

10 CONTINUE
20 CONTINUE

30
40
50
60

70
100

2

2

IF (NSBSET .EQ. 0) GO TO 100

DO 60 K=1,NSBSET

DO 80 L=1.2

IF (L.EQ.2 .AND. SBTHB(K).EQ.0.) GO TO EO

YHAT = SQRT(PYCP(K,L)s#2 + PZCP(K,L)##2)

GAMMAE = PGAHHA§K L)'+ 1

ALF = ATAN( ABS( {(PYCP(K,L)/PZCP(K,L)) + TAN(GAMMAE*DEGRAD)) /
(1. - (PYCP(K,L)/PZCP(K, LS)*TAN(uAHHAE*DEcﬂkbg) ) )

C = 0.0065 + (PLCS(K,L)*#2)/(0.9+*PI+PEAR(K,L)

CON = PQ(K,L)*4./(3.%PI1)*RHO*YHAT#*3 % PAREA(K,L)*C*SIN(ALF)
DO 4C IA=1,NRANG

DO 30 1S=1,NSIGMA _

SHPDMP (1S,IA) = SHPDMP(IS,IA) + (CON®SIGMA(IS)*RANG(IA)) =
SIGMA(IS)

CONTINUE

CONTINUE

CONTINUE

CONTINUE

DO 70 IA=1,NRANG

CALL SPFIT (SIGMA,SEPDMP(1,I4),PEELM(1,1,TA),NSIGMA)
ENPE(IA) = ENCON+REVAL(PEELM(1,ISIGMA,Ia},WTSI)

CONTINUE

CONTINUE

RETURK
END

C DECK SBLIFT

2
2

2 SKAUS(2},SKHB(2),SKFLWL(2),SKALWL(2) ,SKAUWL(2) ,KRDSET ,RDIMAG(2)

2 RDRFsé g "RDRAS (2) , RDRHB(2) ' RDRFWL (2) | RDRAWL(2) | RD]FS%Q; JRDTAS (23
2 RPTHB(2) |RDTFWL(2}5 ,RDTAWL(2) ,NSBSET,SBIMAG(2),SOBRFS(2) . SOBRAS (23
2,SOBRHB(2 soaané § SOBRAW(2) ,SIBRF5(2), SIBRAS(2), SIBRHB(2),
2'SIBRFW(2),SIBRAW(2),SBTFS(2) ,SETAS(2), SBTHB(2) SBTFWL(2),

2 SBTAWL(Z),NFNSET, annnu\c,),rnru-a\‘;,ﬂmfw

2 FNRHB(Z),FNRFWL(2),FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),

2 FNTFWL(2),FNTAWL(2),NEXPRD,ENRDO(8),ENRDS(B)

SUBROUTINE SBLIFT

COMMON /APPEND/ KBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKHDEZ) ,BKSTN(10,2), BKHB(iO 2), BKLNTH , BKWDTH
BKWL(10,2), BKAN(iO 2) N%KSET SKIHAG(25 SKFLS(2), SKALS(2),
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COMMON /ENVIOR/ VK ,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA ,NSIGMA,SIGWH,
NSIGW¥H,THODAL ,NTMOD ,NRANG,RANG,RLANG,S ,NNMU ,FRNUM VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA ,NSIGWH, NTMOD,NRANG,NNMU(8B)

REAL VK(8),MU(37,8) ,0MEGA(30),SIGMA(10),SIGWH(4),TMODAL(8),
RANG(G),RLANG(B),S(BO,B),FRNUM(S),VFS(SS

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA,KPITCH,KROLL,KYAW,KYAWRL , AWP,VCB, FEDX ,FBDY,
FBDZ,NFREBD, XPT,YPT, ZPT, NPTS,LCB, GML, ASTAT, BSTAT, TITLE, MASS,
DISPLM,IPITCH,IROLL,1YAW,IYAWRL,CHEAVE,CPITCH,CHEAFI,CROLL,
AREAMX ,WSURF,GIRTH,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREED, NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25) ,FEDZV(8,10),LPP,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM,DELGM, NEBLA , KPITCH,KROLL ,KYAW,KYAWRL ,AWP,VCB,
FBDX(10) ,FBDY(10) ,FBDZ{10) .XPT(10),YPT(10),ZPT(10),LCB,GML,
ASTAT(26) ,BSTAT(28) ,MASS,DISPLM,IPITCH, IROLL ,IVAV,

IYAWRL, CHEAVE, CPITCH,CHEAPI, CROLL , AREAMX , WSURF , GIRTH(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU, RHOS , RHOF , GNUS , GWUF ,FTMETR, PUNITS , REYSCL

COMPLEX I

CHARACTER*4 PUNITS(2

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VXMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF, GNUS, GNUF, FTMETR

COMMON /RLDBK/ PSUR{25),BMK(25) ,DK(25),CAK(25) ,HQ,HSPAN  HMNCHD,
HAREA ,HXCP ,HYCP,HZCP,HGAMMA HYHAT ,HEAR,HLCS,RQ(2) ,RSPAN(2),
RMNCHD(2) ,RAREA(2) ,RXCP(2) ,RYCP(2) ,RZCP(2) ,RGAMMA({2) ,RYHAT(2),
REAREQ;,RLCSézg.SQ(:).SSPAN(Q),SHNCHD(2),SAREA(2) SXCP(2),
SYCP(2),S2CP(2),SGAMMA(2), SYHAT(2),SEAR(2),SLCS(25,BQ(2),
BSPAN§2 ,BMNCHD(2) ,BAREA(2) ,BXCP(2},BYCP(2},BZCP(2) ,BGAMMA(2),
BYHAT(2) ,BEAR(2),BLCS(2),FQ({2),FSPAN(2) ,FMNCHD(2) FAREA%Q),
FXCP(Q),FYCP(Q),FZCP(Z).FGAHMA(2),FYHAT(Z).FEAR(25,FLCS 2),
PQ(2,2),PSPAN(2,2) ,PMNCED(2,2),PAREA(2,2) ,PXCP(2,2} ,PYCP{2,2),
p2CPl2,2)  PGAMMA(2.2) PYRAT{2,2) ,PEAR(2,2),PLCS (2, 2], ,
SEABME(iOS,SHPDHP(IO,B),ENCON,UPHI.TPHI,HHELH(4,95 SFELM(4,9,8),
REELM(4,9

ENWM,ENSF(8,8) ,ENRE(8) ,ENPE(8) ,ENF ,ENHE(8) ,ENBE(8),
ENEKV&B,S%,EHRLEB),ENPL(B),ENFL&B) ENHL(8) ,ENSL(8),ENBL(8),
ENSHP(8,8) RELM(4,9) ,ITS(26),RD(26),EDDY(8,25) ,RGB(25)

REAL RDBLK!{2692)
EQUIVALENCE (PSUR(1),RDBLK(1))

REAL LCS,MCHORD
IF (NSBSET .EQ. 0) GO TO 60
EN =0

STASPC = LPP/20

DO 50 K=1,NSBSET

DO 40 L=1,2

IF 2L.EQ,2 .AND. SBTHB(K).EQ.0.) GO TO 40
IF (L .E§. 2) GO TO 20

outer brackets

XRTF = LCB - soanpsgx\*STAspc
XRTA = LCB - SODBRA5S(K)*STASPC
XTPF = LCB - SBTFSEK%*STASPC
XTPA = LCB - SBTAS(K)*STASPC
YRT = SOBRHB(K)
YTP = SBTHB(K)
ZRT = ﬁsoanrugx; + sosnAu(xg;/z - QDBLUL+VCG§
ZTP = (SBTFWL(K) + SBTAWL(K))/2 - (DBLWL+VCG
GO TO 30
inner bracket
YBTF = LCB - STRRFS(K)#STASPC
YRTA = LCB - SIBRAS(K)#STASPC
YRT = SIBRHB(K)
1506

(8).PEELH(4,9,8).FEELH(4,9zgg,HEELH(4,9.85-EEELH(4,9,8).
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30

40
60

70

ZRT = (SIBRFW(K) + SIBRAW(K))/2 - (DBLWL+VCG)

CONTINUE
RCHORD = XRTF - XRTA
TCHORD = XTPF - XTPA
SPAN = SQRT((ZRT-ZTP)*%2 + (YTP-YRT)*+2)
MCHORD = 0.5 ((XRTF-XRTA) + (XTPE-XTPR))
area.

AREAR = SPAN*MCHORD
center of pressure

O.S*EZRT+ZTP)
0.5¢(YRT + YTP)
C.5+(XRTF + XTPF)
X0 ~ 0.25%«MCHORD
Y?

2p

-
-l
tfnn

-
(2]
el

nuwn

ZCP
momeat arsm

ARG = (ZRT-LIF) / SFAN

GAMMA = - 90
IF £ARG LT. 1) GAMMA = = ASIN(ARG)+*RADDEG
IF (L .EQ. 1) GAMMA = - GAMMA

GAM = GAMMA*DEGRAD
YHAT = YCP*COS(GAM) + ZCP*SIN(GAM)

effective aspect ratio
EAR = 2+SPAN/MCHORD

lift curve slope

LCS = 2#PI

PQ(K,L) = Q
PSPAN(K,L) = SPAN
PMNCHD(K,L) = MCHORD
PAREA(K,L) = AREA
chr(x,Lg = XCP
PYCF(K L) = YCP
PZCP(K L) = 2ZCP
PGANMA(K,L) = GAMMA
PYHAT(K,L) = YHAT
PEARéK,L; = EAR
PLCS(K L) =

CS
EN = EN + Q®(RHO/2)*AREA*LCS*YHAT*YHAT*WPHI*ENCON
CONTINUE
CONTINUE
CONTINUE
D 70 Iv=1,NVK
ENPL(IV) = 0
IF (NSBSET .GT. 0) ENPL(IV) = EN*VFS(IV)
CONTIRUE

RETURN
END

C DECK SCB2

* %

SUBROUTINE SCB2 (DELHDG,B2,PI,NLCH)

Thig routine pre-computes the shortcrested weighting
constants, B2, fox variable sgroqding angles.
¥W.G.MEYERS, DTNSRDC, 072877

INTEGER DELHDG
DINENSION B2(NLCR)

N = 180/(2*DELHDG)
CON1 = 1./N




10

C DECK

3R BN

gonz = PL/(2%N)

= - N

DO 10 ¥K=1,NLCH

I=T1+1

C0SI = COS(I*CON2)
C

B2(X) =
CONTINUE

RETURN
END

SECT1
SUBROUTINE SECT1

ON1*COSI*COSI

determines section type (ITSK) and bilge radius (RDK)

ITSK = 1 bow sections ~ narrow v or u

ITSK = 2 full sections

ITSK = 3 shallow v or u (destroyer stern) _
ITSK = 4 very rounded destroyer midship section - no eddymaking,

[SENISTSESENENE RS

[SANENE SN NEN]

[ VL8] N RN - [}
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COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
BKWD(2) ,BKSTN(10,2) ,BKHB(10,2),BKLNTH ,BKWDTH,

BKWL(10,2) ,BKAN(10,2),NSKSET,SKIMAG(2),SKFLS(2),SKALS(2),
SKAUS(2), SKHB(2) ,SKFLWL(2) , SKALWL(2), SKAUWL(2) , NEDSET,RDIMAG(2)
RDRFS%Q),RORAS(ZS RDRHB(2) ,RDRFWL(2) ,RDRAWL(2) ,RDTFS(2) ,RDTAS(2
RDTHB(2) RDTFWL(2} ,RDTAWL(2) NSBSET,SBIMAG(2),SOBRFS(2),SOBRAS(

,SDBRHB(?&.SOBRFU(QS,SOBRAU(QS,SIBRFS(?),SIBRAS(Q).SIBRHB(2).

SIBRngzg.SIBnAw(z),SBTFS(z).SBTAS(Q).SBTHB(z),SBTFuL(z),
SBTAWL(2) ,NFNSET,FNIMAG(2) ,FNRFS(2) ,FNRAS(2),
FNRHB(2) ,FNRFWL(2) ,FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),
FNTFWL(2) ,FNTAWL(2} ,NEXPRD ,ENRDO(8) ,ENRDS(8)

COMNON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISFLMT,
LRAOPR, ADRPR, ORGOPTN ,GMNOM ,KG ,STATN(25) ,NSOFST(25),

NLEWF(25) HLFBTH(10,25) ,WTRLNE(10,26),BLEWF(25) , TLEWF(25),
AREALT (28} ,MPTLOC, PTNUMA(10) PTNAME YPTIOC(10),YPTLOC(10},
ZPTLDC%lDé,NBB.FBNUHB(IG),FBHAHE,XPTFBD(lO).YPTFBD(lO),
ZPTFBD(10) ,FBCODE(10), FBTYPE, RDOT(10) , VKDES, FNDES,

STATNM, STATIS

CHARACTER*4 PTNAME(8,10) ,FBNAME(S,10),STATNM(S) ,FETYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR,RAOPR,ADRPR,RLDMPR,FECODE,
FBNUMB, PTNUMB , ORGOPTN

REAL KG

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM , NERLA ,KPITCH,KROLL ,KYAW,KYAWRL , AWP, VCB,FBDX ,FBDY,
FBDZ ,NFREBD,XPT,YPT,ZPT,NPTS,LCB,GML, ASTAT ,BSTAT, TITLE,MASS,
DISPLM,1PITCH,IROLL,IYAW,IVAWRL,CHEAVE,CPITCH,CHEAPI,CROLL,
AREAMX ,WSURF ,GIRTH,FBDZV DBLWL,TLCB

INTEGER NSTATN,KOFSET(25),NFREED,NPTS

CHARACTER*4 TITLE(20)

REAL X(28),¥(10,28),2(10,25) FRDZV(8 ,10) ,LPP ,BEAM ,DBLWL,TLCB,
DRAFT,LCF,VCG,GN,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL ,AWP,VCB,
FEDX(10) ,FBDY{10},FBDZ{10) ,XPT(10),YPT(10),2Pr(10),LCB,GNL,
ASTAT(25),BSTAT(26) ,MASS,DISPLN, IPITCH, IROLL, IYAW,
IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX ,WSURF,GIRTH(25)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL.LRAFiL,ORGFIL,RAOFIL,RHSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL ,ORGFIL,RAOFIL ,RMSFIL,SEVFLIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /RLDBK/ PSUR(26),BMK(25),DK(25),CAK(25) ,HQ,HSPAN  HMNCHD,
HAREA,HXCP HYCP HZCP,HGAMMA ,HYHAT HEAR,HLCS,RQ(2) [RSPAN(2),
RMNCHD (2) ,RAREA{2) ,RXCP(2) ,RYCP (2} ,RZCP(2), RGAMMA{2) , RYHAT(2),
REARE2§,RLCS§2;.SQ(2),SSPAN(Q),SHNCHD(Q),SAREA(Q).SXCP(Q).
SYCP(2),5ZCP(2) ,5GAMMA(2) ,SYBAT(2) ,SEAR(2),SLCS(2) BQ(2),
BSPAN(2), BMNCED{2) ,BAREA(2),BXCP(2),BYCP(2},BZCP(2) ,BGAMNA(2),
BYHAT(2) , BEAR(2),BLCS(2),FG{2),TSPAN(2)} FMNCED(2) FARFA(D),

FXCP(2) ,FYCP(2) ,FZCP (2) .FGAMHAL2) ,FYHAT!2) ,FEAR(2),FLCS(2),

158




FQ(2,2),PSPAN(2,2) ,PMNCHD(2,2),PAREA(2,2) , FXCP(2,2) PYCP(Z,2),
PZCP{3,3)  PGAMMA(Z.2),PYHAT(2,2) ,PEAR(Z,23,PLCS(2,2)

STADHP(105 SHPDMP (10, 8) ENCON \WPHI, LTPHL, WHMELM(4,9) SFELM(4,9,8),
REELM(4,9 8) ,PEELM(4.9,8) FEELM(4,9 &) HEELM(4,9.8), BEELM(4,9,8),
ENWN ENSF(8,8) ENRE(S) .ENPE(B),ENFE{#) JENHE(8) ,ENBE(B),

ENENV (B, B§ CENRL(8) , EXPL(8), ENFLEB) ENHL(8) ,ENSL(8), ENBL(B)
ENSHP(8 8 RELM(4,9),ITS(25),RD(26) , EDDY(6,25) ,RGB(2¢

REAL RDBLK(2692)

EQUIVALENCE (PSUR(1) ,RDBLK(1))

DIMENSION AA(3,4),AR(10)

M = NSTATN + 1
DO 100 K=1,NSTATN

SIMIRIRIRINIBS

= M-1
ITSK=4
RDK=1.
IF (NOFSET{(K) .LT. 2) GO TO 21
NNODES = NOFSET(K)
BLOCAL = BMKK)
TLOCAL = DK(K)
ORG = TLOCAL - VCG
CAC = CAK(K)
GDB = ABS(ORG)/(2.*BLOCAL)

RMIN=1.E38

NNM=NNODES-1

DO 31 I=2,NNM

DO 32 J=1,3

IDX=I+)-2

AA(D, 1)=Y(IDX K)#*2+Z(INX,K) %2

AAE g=Y(1DX K

AA(,3)=2(ID
AA(2.4)21.0

32 CONTINUE

A=CMINR(1,A
E—-PHINR(
C=CMIKNR{3
D==-CMINR(

IF (A .EQ.
DY=Y(I+1,K)
IF (ABS(DY;
ZT=2(1-1,K)+(
IF(ZT.LE.2(1,
YC--B/§2 *A)

,AR)
2,48)
JAA)
4,0R)

0) GO
K)-Y(I-1
.E
Z
1,

HO-

I+

1
9. 0 TO 33

11 02 (o1 KD * (Y(T,K)=Y (1-1,K) ) /DY
)) 175433

==C/(2.%A
R=SQRT ABS(YCw&C+ZC¢zr—D/A))
AR(I) =
IF (R .LT. RMIN) RMIN=R
33 COKTINUE
31 CONTINUE
RDK=RMIN

SERE not used (triangular sections)
IF (BDG.GT.0.8 .AND. BDG.LE.2.25) ITSK = 3
IF ECAC .GT. 0.553 ITSK = 4
IF (CAC .GE. 0.95) ITSK = 2
IF (GDB .GE. 1.2) ITSK =1

no eddymaking (TANAKA) for stations with bilgekeels

IF (NBKSET .EQ. 0) GO TO 40

DO 30 1=31, NBKSET

NBKS = NBKSTN(I)

DO 20 J)=1,NBKS

IF (.NOT. (STATN(M) .EQ.BKSTN(J,I))) GO TO 20
YBK = BKHB&J I
ZBK = BKWL(J,I) - DBLWL

WRITE (IPRIN,1000) BKSTN(J,1),YBK,ZBK
1000 FURMAT (/3F10.2)




M1=2

M2=NNM

DO 11 KN=2,NNM

IF (Z(NN,K).LT.ZBK) GO TO 11
M2=NN

Ni=NN-1

IF (Z(NN,K).EQ.ZBK) M2=NN+1
GO TO 12

CONTINUE

CONTINUE

L = NNODES
DO 13 NN=2,NNM
L=L-1

L)
WRITE EIPRIN,lOiO) Y(L,K),Z(L,K),AR(L)
FORMAT (2F10.2,1PE12.2
CONTINUE

WRITE(IPRIN,1011) M1,M2
FORMAT (> M1, M2 = '’ 2I5)

search for minimum radius of the bilge starting from the waterline

RMIN = AR(M2)
L = M2+1

DO 15 NN=M1,M2

L=1L-1

R = AR(L)

IF (R .GT. RMIN) GO TO 17
RMIN = R

CONTINUE

RDK = RMIN

WRITE (IPRIN,1020) RMIN
FORMAT (8H RMIN =,1PE12.2)

ITSK = 4
GO TO 21
CONTINUE
CONTINUE
CONTINUE

SERE used for sections with skegs

IF (NSKSET .EQ. 0) GO TO 60

DO 60 I=1,NSKSET

IF (STATN(M) .LE. SKAUS(I) .AND. STATN(M) .GE. SKFLS(I)) ITSK = 3
CONTINUE

CONTINUE

CONTINUE

RD(K)=RDK

ITS(K)=ITSK

CONTINUE

RETURN
END

SERAB
SUBROUTINE SERAB (K,ROLANG,BLOCAL,TLOCAL,ORG,RD,EDDY,RGB)

EXTERNAL EXP

* calculates eddy-making roll damping data for TANAKA series A and B
* REF- TANAKA, J. ZODSEN KIOKAI, VUL. 108, 1961

RGB = SQRT(ORG*DRG + BLOCAL*BLOCAL) - RD#(SQRT(2.)-1.)
= 2,+*BLOCAL/ABS(ORG)

= FI1G56(ROLANG,BDG}*EXP(~FIG7 (ROLANG)*RD/ABS(TLOCAL))
= C+«FTWO(K,TLOCAL,RD)

] ~

1 = v




RETURN
END

C DECK SERD )
SUBROUTINE SERD (K,ROLANG,BLOCAL,TLOCAL,ORG,EDDY,RGB)

EXTERNAL EXP

* calculates eddy-making roll damping data for TANAKA series D
* REF- TANAKA, J. Z0SEN KIOKAI, VOL. 109, 1961

RGB = ABS(ORG)
IF &BLOCAL .LE. o.g C = 0.63
IF (BLOCAL .LE. 0.) GO TO 10
GDB = RGB/(2.*BLOCAL)
REQ = FIG10(GDB)*BLOCAL
BDG = 1./GDB
C = FIG56(ROLANG,BDG)*EXP{~FIG7(ROLANG)*REQ/ABS(TLOCAL))
10 CONTINUE
C = C+FTWO(K,TLOCAL,REQ)
EDDY = C

RETURN
END

C DECK SERE
SUBROUTINE SERE (BLOCAL,ORG,EDDY,RGB)

* calculates eddy-making roll damBing data for TANAKA series E
»« REF- TANAKA, J. ZOSEN KIOKAI, VOL. 109, 1861

RGB = ABS(ORG)

BDG = 2.*BLOCAL/ABS(ORG)
C = FIG11(BDG)

EDDY = ¢

RETURN
r END

! C DECK SETSEV
SUBROUTINE SETSEV (NSVRSP,LSVRSP)

COMMON /RESPN/ NRESP,IPOINT(182),IMOTN(182),ITYPE(182),
2 ILIN(182),ISYM(182)

n N

y LOGICAL ILIK,ISYM
DIMENSION LSVRSP(KSVRSP)
l DO 160 LR=1,NSVRSP

DO 140 IR=1,NRESP
IP = IPOINT(IR)
IH = IMOTN(IR
T = ITYPE(IR
G0 TO (10,20,30,40,50,60,70,80,90,100,110,120,130),LR

10 IF (.NOT. (IP.EQ.O .AKD. IM.EQ.3 .AND. IT.EQ.1)) GO TO 140

heave
GO TO 150
20 IF (.NOT. (IP.EQ.0 .AND. IM.EQ.5 .AND. IT.EQ.1)) GO TO 140

* itch
GD TO 150

30 IF (.NOT. (IP.EQ.0 .AKD. IM.EQ.2 .AND. IT.EQ.1)) GC TO 140

*

sqa
GU TO 150

IF {.E0T. (IP.EQN.O AND. TM.EQ.4 .AKD. IT.EQ.1)) GO TO 140

EHY
<




* roll

G0 TO 180
50 IF (.NOT. (IP.EQ.O .AND. IM.EQ.6 .AND. IT.EQ.1)) GO TO 140
* yaw

GO TO 150
€0 IF (.NOT. (IP.EQ.1 .AND. IM.EQ.3 .AND. IT.EQ.3)) GO TO 140
* vertical acceleration at point 1 (pi1)

GO TO 150
70 IF (.NOT. (IP.EQ.1 .AND. IM.EQ.2 .AND. IT.EQ.3)) GO TO 140
* lateral acceleration at point 1 (pi)

GO TO 150
80 IF (.NOT. (IP.EQ.2 .AND. IM.EQ.3 .AND. IT.EQ.3)) GO TO 140
* vertical acceleration at point 2 {p2)

GO TO 150
90 IF (.NOT. (IP.EQ.2 .AND. IM.EQ.2 .AND. IT.EQ.3)) GO TO 140
* lateral acceleration at point 2 (p2)

GO TO 150

100 IF (.ROT. (IP.EQ.3 .AND. IM.EQ.3 .AND. IT.EQ.3)) GO TO 140

* vertical acceleration at point 3 (p3)

GO TO 160
110 IF (.NOT. (IP.EQ.3 .AND. IM.EQ.2 .AND. IT.EQ.3)) GO TO 140
* lateral acceleration at point 3 (p3)

G0 TO iS50

120 IF (.NOT. (IP.EQ.4 .AND. IM.EQ.3 .AND. IT.EQ.3)) GO TO 140

* vertical acceleration at point 4 (p4)
GO TO 150

130 IF (.NOT. (IP.EQ.4 .AND. IM.EQ.2 .AND. IT.EQ.3)) GO TO 140

* lateral acceleration at point 4 (pé4)
GO TO 150

140 CONTINUE
150 LSVRSP(LR) = IR
160 CONTINUE

RETURN
EXD

C DECK SEVMOT
SUBROUTINE SEVMOT (NSVRSP,RSPNME,HDNG,IMODL)

COMMCH /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOPR,ADRPR,ORGOPTN.GHNOH,KG,STATN(25).NSOFST(ZS),
NLEWF (25) HLFBTH(10,25),VTRLNE(lO.ZB),BLEHF(25),TLEUF%25;,
AREALF(ZBS,NPTLOC,PTNUHB(iO),PTNAHE,XPTLOC(lO),YPTLOC 10
ZPTLOCEiOg,NBB,FBNUHB(IO),FBNAHE.XPTFBD(iO),YPTFBD(iO),
‘ZPTFBD (10} .FBCODE(10) ,FBTYPE,RDOT(10),VKDES,FNDES,
STATNM,STATIS
CHARACTER*4 PTNAHE(B,iO),FBNAHE(S.iO),STATNH(E),FBTYPE(S,lO)
INTEGER OPTN,HOTN,BSCFIL,VLACPR,RADPR,ADRPR,RLDHPR,FBCODE,
2 FBNUMB,PTNUMB,0RGOPTN

REAL KG

COMMON /EKVIDR/ VK,NVK.HU,NHU,OHEGA,NDHEGA,SIGHA,NSIGHA,SIGHH,
1 NS1GWH,TMUDAL,NTHUD,NRAKG,RANG,RLANG,S,NRH , FRNUN,VFS

¥
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INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)

REAL VK(B),MU%BT,B),DMEGA(30).SIGHA(10) S1GWH(4),TMODAL(8),

8).5(30,8) ,FRNUM(B) , VFS (8}

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM,NEBLA ,KPITCH,KROLL ,KYAW,KYAWRL, AWP , VCB , FBDX , FRDY,
FBDZ ,NFREED, XPT,YPT, ZPT, NPTS,LCB, GML , ASTAT, BSTAT , TITLE, MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI, CROLL,
AREAMX . WSURF , GIRTH, FBDZV .DBLWL, TLCB

INTEGER NSTATN,NOFSET(25),NFREBD,NPTS

CHARACTER*4 TITLE(Z0)

REAL X(25),Y(10,25),2(10,25) ,FBDZV(8,10),LPP ,BEAM,DBLVL, TLCB,
DRAFT,LCF,VCG,GM, DELGM, NEBLA KPITCH,KROLL ,KYAW,KYAWRL, AWP, VCB,
FBDX(10),FBDY{10},FBDZ(10),XPT(10),YPT(105,2PT(10),LCB,GML,
ASTAT (265} ,BSTAT(28) ,MASS,DISPLM,IPITCH, IROLL,IYAW,

IYAWRL, CREAVE, CPITCH,CHEAPI , CROLL , AREAMX, WSURF, GIRTH(25)

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(2356),RMIDX(183),SVIDX(3)

COMMON /I10/ SYSFIL,POTFIL,COFFIL,LCUFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,TICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSCQ/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHOS, RHOF, GNUS, GNUF ,FTMETR ,PUNITS, REYSCL

CGMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF, GNUS, GNUF ,FTMETR

COMMON /SEVERE/ NRSIND,RSINDX,NSWIND,SWINDX,RSVTOE,RV,RH
REAL RSINDX(14),SHINDX(S),RSVTOE(4025
INTEGER RV(13),RH(13)

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS, SMPIS,
SMPOS, SMPDS, SHPTYPS, SHIPS, VARS,CYCLS, TITLES ,OPTION,LSIS,LS0S,
LSDS,LEALOS,LDEV,LPRN,LSMPPS, LSMPIS, LSMPOS, LSMPDS , LSHPTYPS,

2 LSHIPS,LTITLES

CHARACTER~160 AS —

CHARACTER*80 FIS,SIS,S0S,SDS,TITLES

CHARACTER#*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS%6,VARS#*2,CYCLS*2

INTEGER=*2 OPTION

DIMENSION RSV(13,13
TEKT(13) ,LSVRSP{13)
CHARACTER*4 RSPNME(
INTEGER TEMT
CHARACTER*4 METER

DATA METER /‘'METE’/
DATA LSVRSP /2,4,1,3,6,7,6,9,8,11,10,13,12/

FIS = SDS(1:LSDS)//’.SEV’
OPEN (UNIT=SEVFIL,FILE=FIS,STATUS='UNKNOWN'’,
ACCESS=’DIRECT’ ,RECL=1620)

NHEAD = 24

N1 = NHEAD + 1

KDATA = 2 + N1*NVK*2

DO 600 IC=1,2

DO 400 IS=1,NSIGWH

LT = IMODL(IS)

DO 300 IR=1,NSVRSP

DO 200 JR=1,NSVRSP

LR = LSVRSP(JR)

INDEX = NSIGWH * NSVRSP * (IC - 1) + NSIGVH * (LR - 1) + IS

,103213 13),TEMV(13),TEME(13) ,TEMR(13),
fDNG(24},IMODL(4)
1

)
2,13)
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L3

CDC

CDC

10

20

200

300
1000

READ (SEVFIL,REC=INDEX) RSVTOE

CALL FETCH (IG,LR,IS
2 NSVRSP,NSIGWH, SEVFIL)

AR Tt i,
= + .C

RSVTOE,SVIDX,RSINDX,SWINDX,NDATA,LSVIDX,

RH(JR RSVTOE(2 .001

IF (JR .GT. 1) GO TO 20

Iv = RVEIR

IH = RH(IR

IE = 3 + (IH-1)*2 + (IV-1)*NHEAD#2
RSV(JR,IRg = RSVTOEEIE)

TOE(JR,IR) = RSVTOE(IE+1)

CONTINUE

CONTINUE

WRITE (IPRIN,1000) TITLE
FORMAT (1H15/,28x,20A4,///,48X,28HS EVERE MNOTION )

2 9HT ABLE

1010
1020

1030

1040
2

1050

10256

1026

IF §IC .EQ. 1; WRITE EIPRIN,lolog
IF (IC .EQ. 2) WRITE (IPRIN,1020
FORMAT (//,60X,11HLONGCRESTED)
FORMAT (//,60X,12RSHORTCRESTED)
IF (PUNITS(1) .ME. METER) WRITE (IPRIN,1030) SIGWH(IS)
IF (PUNITS(1) .EQ. METER) WRITE (IPRIN,1040) SIGWH(IS)
FORMAT (/,42X,37HSEA STATE: SIGNIFICANT WAVE HEIGHT =
,F6.2,7TH FEET )
FORMAT (/,42X,37HSEA STATE: SIGNIFICANT WAVE HETGHT =
,F6.2,7TH METERS)
WRITE (IPRIN,1050) TMODAL(LT)
FORMAT (54X, 19HMODAL WAVE PERIOD =,F4.0,8H SECONDS)
IF (NSVRSP .EQ. 5) GO TO 60
NP = NSVRSP ~ &
NP = NP / 2
WRITE (IPRIN 1025)
FORMAT (//,54X,16HPOINT LOCATIONS:)
DO 60 IP=1,NP
WRITE (IPRIN,1026) IP,(PTNAME(I,IP),1=1,8), XPTLOC(IP),
2 YPTLOC(IP), ZPTLOC(IP)

FORMAT \22X iHP,I11,3H- ,8A4,2X,5HXFP =,F7.2,2X,6HYCL =,F7.2,2X,

2 BHZBL =,F7. 2)
50 CONTINUE
60 CONTINUE

1056
1060

WRITE (IPRIN,1055) (STATNM(I),I=1,3)

FORMAT (/, 40X 3A4,39H VALUE / ENCOUNTERED MODAL PERIOD (TOE))
WRITE (IPRIN, 1060} ((RSPNME(I,IR),I~1,2),IR=1,NSVRSP)

FORMAT (/ 481 32EMAXIMUM RESPONSES AND CONDITIONS /,1X,

2 130(18-),//,14H RESPONSE ,13(4X,A4,41))

310
1070
1080
1080
1100

DO 310 IR=1,NSVRSP
IV = nv§xn;

IH = RH(IR
TEMV(IR VK(IV)

TEMH (IR HDNG(IH)

TEMR(IR RSV(IR,IR)

IF (IR .GT. 5) TEHR(IR) TEMR(IR) * 100

TEMT(IR) = TOE(IR,I g

IF (TEMT(IR) .GE. 99) TEMT(IR) =

CONTINUE

WRITE (IPRIN,1070) (TEMR(IR),TEMT(IR),IR=1,6NSVRSP)
FORMAT (/,14H (MAX.RSV)/TOE,13(1X,F5.2,1H/,12))

WRITE (IPRIN,1080) (TEHV(IR§ IR=1 usva°p§

FORMAT (17H AT SPEED (KNOTS).F6.1.12F9.1

WRITE (IPRIN,1090) (TEHH(IR; ,IR=1,NSVRSP

FORMAT (17H AT HEADING (DEG).F6.0.12F9.0

WRITE (IPRIN,1100) ((RSPNME(I,JR).I=1,2),JR=1,NSVRSP)
FORMAT (//,B4X,20HASSOCIATED RESPONSES,/.1X,130(18-),//,

2 1EH MAX. SPEED /./,15H RESPX. HEADING 31 A4, A1, 12(41 A4 Al))

1110

WRITE (IPRIN,1110)
FORHAT (1x\
IV = RVEIR;
IH = RH(IR
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320

n

MV = VK(IV) + .001

MH = EDNG(IH) + .001

IF (IR.EQ.6 .OR. IR.EQ.8 .OR. IR.EQ.10 .OR. IR.EQ.12)
WRITE (1PRIN,1110)

DO 320 JR=1,NSVRSP

TEMR(JR) = RSV(JR,IR)

IF (JR .GT. §) TEMR(JR) TEMR(JR) * 100

TEMT(JR) = TOE(JR,IR)

IF (TEMT(JR) .GE. 99) TEMT(JR) =

CONTINUE

WRITE (IPRIN,1120) (RSPNME(I,IR),I=1,2),MV,MH,(TEMR(JR),TEMT(JR),

2 JR=1,NSVRSP)
1120 FORMAT (1X,A4,A1,2X,I2,1H/,13,13(F6.2,14/,12))
330 CONTINUE

WRITE (IPRIN,1130)

1130 FORMAT (//, 2X 42HNOTES: 1) RESPONSES ARE IN PHYSICAL UNITS:,/,
% 22X, 5ORHEAVE AND SWAY ARE IN WAVE HEIGHT UNITS; PITCH, ,
2

1140
2

1150

400
500

C DECK

C DECK

2
2
?
‘
2
2,

MMMN

[SINFS

20HROLL, AND YAW ARE IN DEGREES;,/,22X,23HAND THE POINT VERTICAL,
$3HAND LATERAL ACCELERATIONS ARE IN UNITS OF G-S * 100.)

WRITE (IPRIN,1140)

FCRMAT (9X,51H2) POINT LOCATIONS: XFP IS IN STATION NUMRERS;
,3THYCL AND 2BL ARE IN WAVE HEIGHT UNITS.)

WRITE {(IPRIN,1150)

FORMAT(9X,52H3) HEADING CONVENTION: O DEG=HEAD, 90 DEG=STED BEAM,
,24H 180 DEG=FOLLOWING SEAS.)

CONTINUE

CONTINUE

CLOSE (UNIT=SEVFIL)

RETURN
END

SKFREP
FUNCTION SKFRSP (WE,LPP,V,SFD)

REAL LPP
SKFRSP = SFD=(1. + 4.1%V/(WE+LPP))

RETURN
END

SKLIFT
SUBROUTINE SKLIFT

COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2), BKFS(Z) BKAS(2),
wanéz) _BKSTN(10,2),BKHB(10,2), BKLNTH , BKNDTH

BKWL(10,2) ,BKAN(iC,2),NSKSET, SKIMAG(2),SKFLS(2) ,5KALS(2),
SKAUSéQ ,SKHB(2) SKFLHLE ; SKALUL§ ; SKAUUL€2; _NRDSET, RDIMAG(2)
RDRFS (2) 'RDRAS (2} RDRHB(2) . RDRFWL(2) . RDRAWL(2) 'RDTFS(2),RDTAS (2
RDTHB(2) 'RDTFWL(2} ,RDTAWL(2)  NSBSET,SBIMAG(2),SGBRF5(2) ,SOBRAS (2}
soannng ; sosarug ; SOBRAW(2) ,SIBRFS(2),SIBRAS(2),SIBRHB(2),
SIBRFW(2) .STBRAW(2) .SBTFS(2) ,SBTAS(2),SBTHR(2), SRTFWL(2),
SBTAWL(2) .NFNSET,FNIMAG(2) ,FNRFS(2) ,FNRAS(2),

FNREB(2) , FNRFWL(2) ,FNRAWL(2) ,FNTFS(2) ,FNTAS(2) ,FNTHB(2),

FNTFWL (25, FNTAWL(2} ,NEXPRD , ENRDO(8) , ERRDS (8)

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA ,NSIGMA,SIGWH,
NSIGWH,TMODAL, NTFDD NRANG RANG RLANG S, HNHU FRNUH VFS

INTEGER NVK, HHU NOMEGA ,NSIGMA, NSIGUH NTMOD, NRANG, NNHU(B)

REAL VK(8), HUE37 ,8), 0HEGA(30) ,SIGMA(10) SIGHH(4) TKODAL(8),
RARG(8),RLANG(8) S(30 8), FRNUH(B) VFs(8)

COMMON /GEOM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF
VCG,GM,DELGM ,NEBLA ,KPITCH, KROLL ,KYAW ,KYAWRL , AWP,VCB, 'BDX, FBDY
FBDZ, NFREED, XPT,YPT, ZPT ,KPTS,LCB, GML , ASTAT , BSTAT , TITLE  MASS
DISPLM,IPITCH,IRCLL . IYAW,IYAWRL,CHEAVE,CPITCH,CHEAPI, CXULL,
AREAMX |WSURF , GIRTH,FBDZV ,DBLWL,TLCB

IMTECER NSTATN NNFSRT(25%,NFRERD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,26),2(10,25),FBDZV(8,10),LPP,BEAM ,DBLWL,TLCB,

8
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DRAFT,LCF,VCG,GN,DELGM, NEBLA ,KPITCH, KROLL ,KYAW,KYAWRL , AWP ,VCB,
FBDX(10) ,FBDY(10},FBDZ{10),XPT(10),¥YPT(10},2ZPT{10),LCB,GML,
ASTAT(25) ,BSTAT(25) ,MASS,DISPLM, IPITCH,IROLL, IYAW,
IYAWRL,CHEAVE, CPITCH,CHEAPI,CROLL , AREAMX, WSURF, GIRTH(25)

ks R MO

COMMON /PHYSCO/ 1I,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR, K METRVK,GRAV,
RHO,GNU,RHOS, RHOF, GNUS, GNUF ,FTMETR, PUNITS ,REYSCL

COMPLEX 1

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS, GKUF ,FTMETR

COMMON /RLDBK/ PSUR(25),BMK(25),DK(265),CAK(25),HQ,HSPAN, HMNCHD,
HAREA, HXCP ,HYCP ,KZCP,HGAMMA , HYHAT, HEAR | BLCS,RQ(2) .RSFAN(2),

RMNCID (2) ,RAREA(2),RXCP(2) ,RYCP(2} ,RZCP(2) ,RGAMMA(2) ,RYHAT(2),
REAR(2) ,RL.CS(2),5Q(2),SSPAN(2), SMNCHD(2),SAREA(2) ,SXCP(2),
SYCP(2) ,SZCP(2) .SGAMMA (2),SYHAT(2) ,SEAR(2) ,SLCS(2),BQ(3),
BSPAHézg,BMNCHD(Z),BAREA(2),BXCP(2S,BYCP(2),BZCP(QS,BGAMMA(z),
BYHAT(2) |BEAR(2),BLCS(2),FQ(2),FSPAN(2) ,FMNCHD(2) ,FAREA(2),
FXCP(2g.FYCP(Q),FZCP(2).FGAMMA(2),FYHAT(2).FEAR(2S,FLCS(2),
PQ(2.2) .PSPAN(2.2),PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2),PYCP(2,2),
PZCP(2.2),PGAMMA(2.2),PYRAT(2,2) ,PEAR(2,2} ,PLCS(2,2),
STADMP {103 ,SHPDMP (10,8) ,ENCON WPHT, TPHI .WMELM(4,9),SFELM(4,9,8)
REELM(4,9,8),PEELM(4.9,8) ,FEELM(4,9,8) ,HFELM(4,9,8),BEELM(4,9,8),
ENWM ENSF(8,8) ,ENRE(8) .ENPE(8) ,ENFE(8) . ENHE(8) .ENBE(8),
suanvga.ag.ENRLEB).ENPL(S).ENFLgs) ENHL.(8) , ENSL(8),ENBL(8),
ENSHP(8.85 'RELM(4,9),ITS(26),RD(25),EDDY(8,25),RGB(25)

REAL RDBLK(2692)
EQUIVALENCE (PSUR(1),RDBLK(1))

REAL LCS,MCHORD

ég (NgKSET .EQ. 0) GO TO 20
STASPC = LPP/Z0

DO 10 K=i,KSKSET

XSKF = LCB ~ SKFLS(K)*STASPC
XSKAU = LCB - SKAUS(K)*STASPC
XSKAL = LCB - SKALS(K)*STASPC
YSKG = SKHB(X)

ZSKF = SKFLWL(K) -~ (DBLWL+VCG)
ZSKAU = SKAUHL%K; - 2DBLUL+VCG§

(5]

-
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ZSKAL = SKALWL(K DBLWL+VCG
Q = SKIMAG(K)

GAMMA = - B0

SPAN = ZSKAU - ZSKAL

MCHORD = (XSKF - XSKAL)/2

area
AREA = SPAN#MCHORD

center of pressure

XCP = XSKAL + (XSKF - XSKAL)/3
YCP = YSKG
ZCP = ZSKF + (2SKAU - ZSKF)/eé

mnoment arm

GAM = GAMMA*DEGRAD
YHAT = YCP*COS(GAM) + ZCP*SIN(GANM)

effective aspect ratio
EAR = 2%SPAN/MCHORD

lift curve slope

1LCS = (PI/2)¢EAR
SQ(K) = Q
SSPAN(K) = SPAN
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EN = EN + Q*(REQ/2)*AREA*LCS*YHAT*YHAT*WPHI*ENCON
CONTINUE

CONTINUE

DO 30 Iv=1,NVK

ENSL(IV) = 0O

IF (NSKSET .GT. 0) ENSL(IV) = EN*VFS(IV)

CONTINUE

RETURN
END

SKNFRC
SUBROUTINE SKNFRC

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
IMMIN, IMMAX,IMDEL,LMIN,LMAX

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA,NSIGMA,SIGWR,
NSIGWH,TMODAL,NTMGD ,NRANG,RANG, RLANG, S, NNMU,FRNUM, VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA,NSIGWH,NTMOD,NRANG,NNMU(8)

REAL VK(8),MU(37,8),0MEGA(30) ,SIGMA(10),SIGWH(4),TMGDAL(8),
RANG(8) ,RLANG(8).,5(30,8) ,FRNUNM(8),VFS(8)

COMMON /GEOM/ X ,NSTATN,Y,Z ,NOFSET,LPP,BEAM,DRAFT,LCF,
VCG,GM,DELGM, NERL A, KPITCH, KROLI.,KYAW,KYAWRL .AWP.VCB,FBDX ,FBDY,
FBDZ,NFREBD, XPT,YPT,ZPT ,NPTS,LCB,GML ,ASTAT,BSTAT, TITLE, MASS,
DISPLM,IPITCH,IROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI,CROLL,
AREAMX ,WSURF, GIRTH,FBDZV,DBLWL, TLCB

INTEGER NSTATN,NOFSET(26},NFREBD,NPTS

CHARACTER*4 TITLE(20)

REAL X(25),Y(10,25),2(10,25),FBDZV(8,10),LPP,BEAK,DBLWL , TLCB,
DRAFT ,LCF,VCG,GM,DELGM, KEBLA,KPITCH,KROLL ,KYAW,KYAWRL ,AWP,VCB,
FBDX(10),FBDY (10} ,FBDZ(10),XPT(10),YPT(10},ZPT{10),LCB, GML,
ASTAT (25} ,BSTAT(26) ,KASS,DISPLM, IPITCH, IROLL, IYAW,
IYAVRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX ,WSURF,GIRTH(25)

COMMON /PHYSCO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO, GNU,RHOS , RHOF, GNUS, GNUF ,FTHETR ,PUNITS,REYSCL

COMPLEX II

CHARACTER#4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR METRVK,GRAV,RHO,GNU,RHOS,
RHOF,GNUS ,GNUF ,FTMETR

COMMON /RLDBK/ PSUR(25) ,BMK(25),DK(25),CAK(25) ,HQ,ESPAN, KMNCHD,
HAREA,HXCP,HYCP HZCP,HGAMMA ,HYHAT, HEAR .HLCS ,RQ(2) .RSPAN(2),
RMNCED(2) ,RAREA{2) ,RXCP(2) ,RYCP (2} ,RZCP(2),RGAMMA({2) ,RYEAT(2),
naAngzg,RL0522;,SQ(z),sspnn(z),snncun(z).SAREA(z) SXCP(2),
SYCP(2) | SZCP(2) 'SGAMMA(2),SYHAT(2) ,SEAR(2),SLCS (25,BQ(2),
BSPAN§2;,BHNCRD(2),BAREA(2),BXCP(25.BYCP(25,BZCP(25,BGAHHA(2),
BYHAT(2) .BEAR(2),BLCS(2),FQ{2) ,FSPAN(2) ,FMNCHD(2) FAREAEQ%.
FXCP(2) ,FYCP(2) ,FZCP(2) ,FGAMMA(2) ,FYHAT{2) ,FEAR(2} ,FLCS(2) |
PO(2,2) ,PSPAN(2.2) ,PMNCHD(2,2),PAREA(2,2) ,PXCP(2,2) ,PYCP(2.2),
PZCP(2,2) PGAMMA(2.2) ,PYHAT{2,2),PEAR(2,2},PLCS(2, 23,

STADMP{10) ,SHPDMP(10.8),ENCON .WPHI,TPHI,WMELM(4,9} SFELM(4,9,8),
REELM(4,9,8) ,PEELM(4.9,8) ,FEELM(4,9 8;,HEELH(4,9,85 BEELM(4,9,8),
ENWNM,ENSF(8,8) ENRE(8) ENPE(8),ENFE(8) .ENHE(8) ,ENBE(8),
Enzuvze.eg,sNRLge),ENPL(e),Eangs) ENHL(8),ENSL(8) ,ENBL(8),
ENSHP(8.8) .RELM(4,9),ITS(25) ,RD{26} ,EDDY(8,25),RGB(26)
REAL RDBLK({2692)
EQUIVALENCE (FSUR{1),RDBLK(1 )}




DATA RNT/3.E6/

DO 10 IA=1,NRANG
DO 10 IS=1,NSIGMA
SHPDMP(IS,IA) = 0O
10 CONTINUE
DO 40 K=1,NSTATN
IF (NOFSET(X) .LT. 2) GO 10 40
RS = 1./PI*((0.8BT+0.145%CAK(K))*(1.7*ABS(DK(K))+CAK(K}*2*BHK(K))
2 + 2.%VCG)
CON = 4./(3.*PI)*REO*PSUR(K)*REx3
DO 30 IA=1,NRANG
DO 20 IS=1,NSIGMA
PERE = TPI/SIGMA(IS)
RN = (3.22+«(RS*RANG(IA))**2 / (PERE*GNU)) * REYSCL

* laminar flow
CF = 1.328/SQRT(RN)
* turbulent flow

IF (RN .GE. RNT) CF = CF + 0.014*RN*¥(-0.114)
STADMP(IS) = CON*SIGMA(IS)*RANG(IA)=*CF
STADMP%IS) = SIGMA{IS)*STADMP(IS)
SHPDMP(IS.IA) = SHPDMP(IS,IA) + STADMP(IS)

20 CONTINUE

30 CONTINUE

40 CONTINUE
DO 50 IA=1,NRANG
CALL SPFIT (SIGMA,SHPDMP(1,IA),SFELM(1,1,IA) NSIGMA)
ENSFO = ENCON*REVAL (SFELM(1,ISIGMA.IA5.wTSIS
DO 45 IV=1 ,NVK
ENSF(IV,IA) = SKFRSP (WPHI,LPP,VFS(IV),ENSFO)

45 CONTINUE

50 CONTINUE

RETURN
END

C DECK SLENTH
SUBROUTINE SLENTH (AS,K)

CHARACTER* (%) AS

L=LEN(AS)

K=L+1

DO 10 M=1,L

K=K-1

IF (AS(K:K).NE.CHAR(32)) GO TO 20 ! Test for trailing blanks
10 CONTINUE
20 CONTINUE

RETURN
END

C DECK SMP93 -~  Standard Ship Motion Program (SMP93)

PROGRAM SMP93

* Standard Ship Motion Program (SMPS3)
* for Personal Computers

Operatin a;atom MS-D0OS Version 4.01
FORTRAN 77 using Lahey Fortran
Overlay linking using PLINKE6

L

Hull plot and Speed Polar/Density plots
done in separate programs
using BALO graphics language
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COMMON /APPEND/ NBKSET,NBKSTN(2),BKIMAG(2),BKFS(2),BKAS(2),
2 BKWD(2),BKSTN(10,2),BKEB(10,2),BKLNTH, BKWDTH,
2 BKWL(10,2),BKAN(10,2) ,NSKSET,SKIMAG(2),SKFLS(2),SKALS(R),
2 SKAUS(2},SKHB(2) SKFLHngg.SKALUL(2%,SKAUUL%Q;,NRDSET,RDIMAG(?)
2 RDRFS(2).RDRAS(2} RDRHB(2) |RDRFWL.(2) .RDRAWL(2) RDTFS(2) ,RDTAS(2)
2 RDTHB(2),RDTFWL(2) RDTAWL(2) , NSESET,SBIMAG(2),SOBRFS(2),SOBRAS(2
2,SDBRHBE?§,SOBRFU§2{,SOBRAU(25,SIBRES(2).SIBBAS(E).SIBRHB(Q),
2 SIBRFW(2),SIBRAW(2),SBTFS(2),SBTAS(2),SBTHB(2),SBTFWL(2),
2 SBTAWL(2),NFNSET,FNIMAG(2),FNRFS(2),FNRAS(2),
2 FNRHB(2) ,FNRFWL(2) ,FNRAWL(2) ,FNTFS(2),FNTAS(2),FNTHB(2),
2 FNTFWL(2),FNTAWL(2},NEXPRD,ENRDO(8),ENRDS(8)

COMMON /CH3D/ ISIGMA,SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI,
2 IMMIN,IMMAX,IMDEL,LMIN,LMAX ]

REAL SIGMIN,SIGMAX,V,SINMU,COSMU,WTSI(4)

INTEGER ISIGMA,IMMIN,IMMAX,IMDEL,LMIN,LMAX

)

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR, RLDMPR,DISPLMT,
2 LRAOPR,ADRPR,ORGOPTN,GMNOM,KG,STATN(25) ,NSOFST(25),
2 NLEWF(25) ,BLFBTH(10,25) ,WTRLNE(10,25) ,BLEWF(25) , TLEWF(25),
2 AREALF(25),NPTLOC,PTNUMB(10),PTNAME, XPTLOC(10),YPTLOC(10) .
2 ZPTLOC(10) ,NBB,FBNUMB(10),FBNAME,XPTFBD(10),YPTFED(10),
2 ZPTFBD(10) ,FBCODE(10),FBTYPE,RDOT(10), VKDES ,FNDES,
2 STATNM,STATIS
CHARACTER*4 PTNAME(8,10) ,FBXAME(S8,10),STATNM(5) ,FETYPE(3,10)
INTEGER OPTN,MOTN,BSCFIL,VLACPR, RAOPR,ADRPR,RLDMPR, FECODE,
2 FBNUMB,PTNUMB,ORGOPTN
REAL KG

COMMON /ENVIOR/ VK,NVK,MU,NMU,OMEGA,NOMEGA,SIGMA ,NSIGMA,SIGWH,
1 NSiGWH,TMODAL,NTMOD,NRANG,RANG,RLANG,S,NNMU,FRNUM,VFS

INTEGER NVK,NMU,NOMEGA,NSIGMA ,NSIGWH,NTMOD,NRANG ,NNMU(8B)

REAL VK(8),MU(37,8),0MEGA(30),SIGMA(10),SIGWH(4),TMODAL(8),
2 RANG(B),RLANG\G).S(SO,B),FRNUH(B).VFS(SS

COMMON /FTINCON/ IACTFN,IFCLCS,FGAIN(8),FK(3),FA(3),FB(3),
2 FCLCS(8,2)

COMMON /GEUM/ X,NSTATN,Y,Z,NOFSET,LPP,BEAM,DRAFT,LCF,
1 VCG,GM,DELGM,NEBLA ,KPITCH KROLL ,KYAW,KYAWRL., AWP , VCB, FBDX, FBDY,
2 FBDZ,NFREBD,XPT,YPT,2PT,NPTS,LCB,GML,ASTAT, BSTAT, TITLE, MASS,
2 DISPLM,IPITCH,IROLL,IYAV,IYAWRL,CHEAVE,CPITCH,CHEART, CROLL),
2 AREAMX ,WSURF,GIRTH,FBDZV,DBLWL,TLCB

INTEGER NSTATN,NOFSET(26),NFREBD, NPTS

CHARACTER*4 TITLE(20)

REAL X(26),Y(10,25),2(10,25) ,FBDZV(8,10),LPP ,BEAM,DBLWL,TLCB,
2 DRAFT,LCF,VCG,GM,DELGM,NEBLA ,KPITCH,KROLL  KYAW,KYAWRL ,AWP,VCB,
2 FBDX(i0),FBDY{10},FBDZ{10),XPT(10),YPT(10),2PT{10),LCB,GML,
4 ASTAT(255,BSTAT(25),MASS,DISPLM,IPITCH,IROLL,IVAV,
& IYAWKL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAEX,WSURF,GIRTH(2S

COMMON /HULL/ A26

COMMON /INDEX/ PFIDX,LPFIDX,RMIDX,LRMIDX,SVIDX,LSVIDX
INTEGER LPFIDX,LRMIDX,LSVIDX
REAL PFIDX(2355.RHIDX(183).SVIDX(3)

COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAQOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RACFIL, RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL

COMMON /LOADS/ XLOADS,SWGHT(25) ,SMASS(25),XLDSTN(10),XLDXPT(25),
2 LSTATN(25)

COMMON /PELEM/ PELEM
COMPLEX PELEM(4,1000)
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COMMIN /PHYSCO/ II,TPI,PI,PIOT.DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
2 RHO,GNU,RHOS,RHOF,GNUS,GNUF,FTMETR,FUNITS,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIDT.DEGRAD,RADDEG,VKHETR,HETRVK,GRAV,RHD,GNU,RHOS,
1 RHOF,GNUS,GNUF,FTMETR

COMMON /RDGEO/ BKLENlWBKMAX,DLBKEL(25).SRBS(25),PHIS(25),CPS(QS),
2 BKT(25),RKS(25),5STR(2E)

COMMON /RESPN/ NRESP,IPOINT(182),IMOTN(182),ITYPE(182),
2 ILIN(182),ISYM(182)
LOGICAL ILIN,1SYM

COMMON /RLDBK/ PSUR(25),BMK(25),DK(25),CAK(25),HQ KSFAN, HMNCHD,

2 HAREA,HXCP,HYCP,HZCP ,HGAMMA,HYHAT HEAR,HLCS,RQ(2),RSPAN(2),
5 RMNCHD(2) RAREA(2),RXCP(2),RYCP(2),RZCP{2) ,RGAMMA(2),RYHAT(2),
5 REAR(2),RLCS(2),50(2),5SPAN(2),SMNCHD(2),SAREA(2) ,SXCP(2),
5 SYCP(2)'SZCP(2) .SGAMMA(2),SYHAT(2) ,SEAR(2) ,SLCS(2),BQ(2),
% BSPAN(2) BMNCHD{2) ,BAREA(2) ,BXCP(2},BYCP(2},BZCP(2] ,BGAMMA(2),
2 BYHAT(2) BEAR(2),BLCS(2),FQ(2),FSPAN(2),FMNCHD(2) FAREA(2),
2 FXCP(2;.FYCP(2),FZCP(2),FGAMMA(Q),FYHAT(2).FEAR(2) FLCS(2),
5 PQ(2,2) PSPAN(2.2),PMNCHD(2,2),PAREA\2,2) BXCP(2,2) PYCP(2,2),
3 PZCP(2,2),PGAMMA(2.2),PYHAT(2,2) ,PEAR(2,2),PLCS(2,2),
5 STADMP{10} SHPDMP(i0.8) ,ENCON.WPAI,TPHI,WMELM(4,¢) SFELM(4,0,8)
2 REELH(4,9,9),pEELu(4,9.a),FEELH(4,9,8).HEELM(4.9,85,BEELM(4,9,85,
2 ENWM,ENSF(8.8) ENRE(8) ,ENPE(8),ENFE(8),ENHE(8) ,ENBE(8),
2 ENEMV(e,ag,ENRLgs),ENPL(a),ENFLES) ENHL(8) ,ENSL(8) ,ENBL(8),
> ENSHP(8 8) RELM(4,9),ITS(26),RD(25),EDDY(8,25) ,RGBL25)
REAL RDBLK(26962)
EQUIVALENCE (PSUR(1),RDBLK(1))
COMMON /SEVERE/ NRSIND,RSINDX,NSWIND,SWINDX,RSVTOE,RV,RH
XCAL RSINDX(14),SWINDX(E),RSVTOE(402)
INTEGER RV(13),RH(13)
COMMON /SMPSYS/ FIS,AS,SIS,SO0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
o SMPOS, SMPDS, SRPTYPS ,SHIPS,VARS,CYCLS, TITLES,OPTION,LSIS,LSOS,
2 1SDS,LHALOS LDEV,LFR&N,LSMPPS,LSMPIS,LSMPOS,LSMPDS,LSHPTYPS,
2 LSHIPS,LTITLES
CHARACTER*160 AS
CHARACTER+80 FIS,SIS,SOS,SDS,TITLES
CHARACTER*20 HAI.OS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS,SHPTYPS
CHARACTER SHIPS#6,VARS*2,CYCLS#2
INTEGER*2 OPTION
COMMON /STATE/ LAT,VRT,LOADS, ADDRES,SALT,HEAD,EXROLL,BKEEL
LOGICAL LAT,VRT,LOADS,ADDRES,SALT,HEAD,EXROLL,BKEEL
COMMON /STELEM/ STELEM
COMPLEX STELEM(4,9,250)
COMMON /TELEM/ TELEM
COMPLEX TELEM(4,9,10)
COMMON /TWOD/ YY, ZZ, ENN, ISTa
INTEGER ISTA
REAL YY(10,26),22(10,265) ,ENN(4,10,25)
COMMON /WGHTS/ WTDL,NORM
REAL WTDL(10,25),NORM(4,10,25)
CHARACTER*20 DS,TS,ES,T1S,T2S
» START

* set underfliow to zeiro
* CALL UNDERO (.TRUE.)
CALL UNDFL (.TRUE.)
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AS='CLS’ o
CALL SYSTEM (AS)

CALL PRELIM

CALL RDSMPSYS

FIS = S0S(1:1.S0S)//’.TEX’ , |
OPEN (TEKFIL,FILE=FIS,FORM='FORMATTED’,STATUS=’UNKNOWN') L al

AS = (/19X ,"STANDARD SKIP MOTION PROGRAM, SMPO3“/2BX,'//
2 '"FOR PERSONAL COMPUTERS")'®

WRITE (*,AS)

WRITE (TEXFIL,AS)

AS = '§/28X,"DTRC CODE 1561')'
WRITE (=*,AS)
WRITE (TEXFIL,AS)

CALL DATE (DS)

AS = '(//28X,"DATE = " ,A20)"
WRITE E*.AS) Ds

WRITE (TEXFIL,AS) DS

CALL TIME (TS)

T1S=TS

AS = ' (/28X,"TIME = ",AB)"’
WRITE (*,AS) TS

WRITE (TEXFIL,AS) TS

AS = *(//2X,"Running - ")’
WRITE (*,AS)
WRITE (TEXFIL,AS)

AS = *'(//" CALL INPUT")’
WRITE 2*.AS)
WRITE (TEXFIL,AS)

CALL INPUT

CATL TIME (T2S)
CALL ELTIME (TiS,T2S)
T1S=T2S

IF (OPTN .EQ. 1) GO TO 10

AS = '2//" CALL REGWAV")?
WRITE (*,AS)
WRITE (TEXFIL,AS)

CALL REGWAV

CALL TIME (T25)
CALL ELTIME (T1S,T2S)
T18=T2S

AS = (//" CALL IRGSEA")'
WRITE (*,AS)
WRITE (TEXFIL,AS)

CALL IRGSEA

CALL TIME (T2S)
CALL ELTIME (T1$,T2S)
T15=T2S

AS = *{(//" CALL OUTPUT")'
WRITE (*,AS)

CALL OUTPUT
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CALL TIME (T2%)
CALL ELTIME (T1S5,T2S)

= QUIT

10 CONTIKNUE

AS = '(//2X,"Finished ! "}'
WRITE (*,AS)
WRITE (TEXFIL,AS

CALL TIME (ES)
CALL ELTIME (7S,ES)

CLOSE gUNIT:TEXFIL)
CLOSE (UNIT=IPRIN)

STOP
END

C DECK SOLVE
SUBROUTINE SOLVE (N,COFF,EXC,MOTN,UL,IF,IPRIN)

= This routine obtains a solution of the lateral or vertical
* equations of motion.
* W.G.MEYERS, DTNSRDC, 072977

COMPLEX COFF ,EXC,MOTN,UL

INTEGER N,IP

DIMENSION COFF(N,N),EXC(N),MOTN{N) ,UL(N,N)
DIMENSION IP(N)

CALL CDCOMP{N,K,CCTF,UL,IP)
IF (IP(N) .EQ. 0) WRITE (IPRIN,31000)
1000 FORMAT (42B SOLVE -- PROGRAM STOP. MATRIX SINGULAR.)
IF (IP(N) .EQ. 0) STOP
CALL CSOLVE(N,N,UL,EXC,MOTN,IP)

RETURN
END

C DECK SPFIT
SUBROUTINE SPFIT (X, Y, ELEMS, NPTS)

»

SPFIT created from SPLINE E N HUBBLE JUNE 18
fits cubic non-parametric spline segments
to set of real data points

% &

IRPUTS
X
Y
NPTS

RETURN
ELEMS

array of real independent variablaes
array of real dependent variables

number of (X,Y) data points

£ &89

noun

array of (NPTS-1) segments in following form
( Y(I), D(I), Y(I+1), D(I+1) ) , Where
D = array of second derivatives at data points

¥ K

arrays A,3,C are mainly sub diag., diagonal, and super diag.

D array is the right Land side of matrix e uation

secund derivatives at nodes are placed in D array after solution
golution technique is gaussian elimination

boundary conditions set by extrapolation of second derivatives

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IFRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL.RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL LACFTI. T.ARFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCDFIL,ICARD.TEXFIL.1PK1N,
2 SCRFIL,HPLFIL,LRAFIL.ORGFIL,RADFIL,RHSFIL,SEVFIL,SPDFIL,

% N R K

[N 8




2 SPTFIL,LACFIL,LAEFIL

DIMENSION X(NPTS),Y(NPFTS),ELEMS(4,NPTS)
DIMENSION A(100), B(100), €(100), D(100)

N = NPTS
NL1 = N - 1
NL2 = N - 2
DO 50 I=2,N
IF (X(I) .GT. X(I-1)) GO TO O
WRITE (IPRIN,888) X(I-1),x(I)
GO TO 88388

50 CONTINUE

IF (N .LE. 100) GO TO 100
WRITE (IPRIN,999)
N = 100
100 CONTINUE
IF (N .GT. 2) GO TO 125

D(1) = 0.0
D(2) = 0.0
GO TO 376

125 CONTINUE

IF (N .GT. 3) GO TO 150 )
YDD = 2.0 ((X(3)=-X(2))*Y (1) +(X(2)-X(1))}*T(3)-(X(3)-X(1))*Y¥(2))
2 /5(X(3)-X(2))*(X(Q)-X(i))*(X(S)-X(l)))
D(1) = YDD
D(2) = YDD
D(3) = YDD
GO TO 375
180 CONTINUE
DO 200 I=1,N
A(1) = 0.0
B%Ii = 0.0
C(I) = 0.0
bD(I) = 0.0
200 CONTINUE
* set up matrices(a tridiagonal structure)
AC1) = (X(3)=-X(2))/(X(3)~X(1)})
C(1) = 2.0
B(1) = 1.0 - AE ;
D(1) = 6.0%((Y(3 Y(z)g/(x(a) X(2))-(Y(2)-Y(1) )/
1 (X(2)-X(1)))/(X(3)~X
H = X(3) - X(2)
D0 250 I=3 NL1
HP = X(I+1) - X(I;
CEI% = BP / (H+BP
B(I) = 2.0
AgI; = 1.0 - CEI)
B I F: 6.0+ ((Y(I+1)-Y(I1))/BP-(Y(1)-Y(I-1))/R)/(HP+H)
260 CONTINUE
* set boundary conditions
E’g) = (x(z) X(1))/(X(3)-X(2))
B 23 = -1 o -C(2)

oo

P~
[V ]
~——
ann

-Agzg-A21)/B( ) + C(2)
1))/(x(¥-1)-X(¥-2))

¥) (Xx(¥
A(N) = -1.0 - C(N)
B(N) = 1.0
D(N) = 0.0




300

325

350

376

400

99999

§8888

888
999

¢D

*

L0 R K 2R B IR J

AUGH = ABS (B(I))
IF (AUGH .LT. 1.0E-06) GO TO 275

CONST = A(I1) / B(I)

BEIi = BEI1§ - CONST*CEI%

D(I1) = D(I1) - CONST*D(I

}FN(I 'Xgﬁ NLzé NQOCT? 3903 I
= - *

Dgng = DEN% - cEnﬁtngxg / 321;

GO TO 300

CONTINUE

c(I)
- B(I1)*D(I)

*B(N) — C(NL1)*A(N)

)

)

L1)*D(N) ~ D(NL1)*A(N)) / DET
(NL1)*B{N) - C(NL1)*STORE) / DET
N

.EQ. IP) GO TO 350
.EQ, II) GO TO 325
D(JI) = (D(JI)-C(JI)*«D(JI+1))/B(II)

CONTINUE

IP = JI-1

STORE = D(JI

D(JI) = D(IP

D(IP) = (STORE - C(IP)*D(JI+1))/B(IP)
CONTINUE

D(1) = (D(1) - A(1)*D(3) ~ C(1)*D(2)) / B(1)

set up spiine segments
CONTINUE
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ELEMS
CONTINUE
CONTINUE

RETURN
CONTINUVE

STOP

FORMAT E’O SPFIT -- X VALUES NOT ASCENDING’, 2E16.8)

FORMAT (’0 SPFIT -- NPTS EXCEEDS 100. ONLY 99 SEGMENTS RETURNED’)
END

SPINT2
SUBROUTINE SPINT2 (SEGS, NSEGS, AREA, NS, TS, NE, TE, IWAY)

evaluates the integral of & function given as & pavametric spline

INPUTS
SECS = sapline negements generated by SPLNT2
NSEGS = number ¢I spline segments
kS = iudex of segment for start of integration
TS = t parameter for start of integration
uE = indax af saegment for end of integration
TFE = ¢ parameter for end of integration
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*

IWAY

nn
3
-

if integral of y dx is to be evaluated

* IWAY ¢ , if integral of x dy is tc be evaluated
* RETURN
* AREA = INTEGRAL (AREA UNDER CURVE) FROM (NS+T$) TO (NE+TE)

COMMON /ID/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IFRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

DIMENSION SEGS(8,NSEGS),CC(14),T(2),A(2)

AREA = 0.0
IF (NS.GE.1 .AND. NS.LE.NSEGS) GO TO 100
WRITE (IPRIN,991) NS
GO TO 99999

100 CONTINUE
IF (NE.GT.NS .AND. NE.LE.NSEGS) GO TO 150
WRITE (IPRIN,992) NE
GO TO 99999

150 CONTINUE
IF (TS,GE.0.0 .ARND. TS.LE.1.0) GO TO 200
WRITE (IPRIN,993) TS
GO TO 99999

200 CONTINUE
IF (TE.GE.0.0 .AND. TE.LE.1.0) GO TO 250
WRITE (IPRIK,984) TE

260 CONTINUE
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IF gl . g
IF (I .EQ. T
CALL CUBCO2 (SEGS(1
DDi ECC";*CLE 8)
Db2 cck *CC(K10
DD3 = (CC(J )=CC(Ka
zcc J2)*0C(Ka
DDE cc(Je)+«cc(K4
DD6 = CC(J6)*=CC(K4)

DD 859 L=1,2
IE gT(L) .GT. 0. 0) GO TO 450

, GO TO 550
» 450 CONTINUE
IF (T(L) .LT. 1.0) GO TO 500
A(L) = Dbi1 + DD2 + DD3 + DD4 + DD5 + DD6
GO TO 550
500 CONTINUE
A(L) = ((((( DD1 » T(L) + DD2) = T(L) + DD3) = T(L) + DD4)
2 » T(L) + DD5) = T(L) + DD6) * T(L)
560 CONTINUE
AREA = AREA + A(2) ~ A(1)
600 CONTINUE
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99999 CONTINUE
RETURN

991 FORMAT (’'0 SPINT2 -- XS =’, I5, ' OUT OF RANGE’ )

982 FORMAT E’O SPINT2 -- NE =’, 15, ° OUT OF RANGE' )

993 FORMAT ('0 SPINT2 -- TS =', E12.5, ° OUT OF RANGE’ g
994 FORMAT (’0 SPINT2 -- TE =', El12.5, ' OUT OF RANGE'

END

C DECK SPINTG
SUBROUTINE SPINTG (XA, XB, X, NPTS, ELEMS, A, CINTG, SINTG)

* SPINTG created from SUMSPL and SPLFIT

* evaluates the integral of a real function defined by

* non-parametric spline sagments

* INPUTS

* XA = lower limit of integration

* XB = wupper limit of integration

* X = array of independent variables

* NPTS = number of values in x-array

* ELEMS = non-parametric spline segments generated by SPFIT
* A = constant for specific integral to be evaluated

* RETURNS

* CINTG = INTEGRAL OF ngg * COSEA*X

* SINTG = INTEGRAL OF F(X) * SIN(A*X

* IF A =0.0, THEN CINTG = INTEGRAL OF F(X), AND SINTG = O.

DIMENSION X(NPTS),ELEMS(4,NPTS)

CINTG = 0.0

SINTG = 0.0

CALL SPLVAL gx, NPTS, ELEMS, XA, YA, SA, IA)
CALL SPLVAL (X, NFTS, ELEMS, XB, YB, SB, IB)
A2 = A % A

A3 = A * A2

Ad = A * A3

DO 500 I=IA,IB

IF (I .GT. IA) GO TO 100

X1 = XA

X2 = X(I+1)

Y1 = YA

Y2 = ELEMS(3,I)

S1 = SA

S2 = ELEMS(4,I)

GO TO 300
100  CONTINUE
IF (1 .LT. IB) GO TG 200

X1 = X(I)
X2 = XB
Y1 = ELEMS(1,1)
Y2 = YB
S1 = ELEMS(Z,1)
$2 = SB
GO TO 300
200 CONTINUE
X1 = xéI)
X2 = X(I+1)
Y1 = ELEMS(1,I)
Y2 = ELEMS(3,1
S1 = ELEMS(2,I
S2 = ELEMS(4,1
300 CONTINUE
X = X2 - X1
IF (A .KE. 0.0) GO TO 400
SEGTNT = (Y2+4Y1) # XX / 2. — (S2+451) ¥ XX=*3 / 24.
CINTG = CIKTG + SEGINT
GO TO 500

400 CONTINUE
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ZAA = (S2-S1) / (XX * 6.)
ZBB = S1 / 2.

2CC = (Y2-Y1) / XX -~ (S2 + 2.%S51) * XX / 6.
AXX = A = XX

E = SIN (AXX)

F = C0S (AXX)

XX2 = XX = XX

XX3 = XX * XX2

P = is.tAztxxz - 6.; / A%
0 = (A2*XX3 - 6.*XX) / A3
AA1 = F=P + ExQ + 6./A4

AA2 = ExP -~ F*

PP = gz.:xx) A2

QQ = (A2*XX2 - 2.) / A3

BB1 = F*PP + E*QQ

BB2 = E*PP ~ F*QQ - 2./43
XXA = XX / A

CC1 = (F-1.)/42 + E*XXA

CcC2 = E/A2 - F*XXA

DD1 = E/A

DD2 = (1.-F)/A

AX1 = A X1

vV = C0S éAXig

UU = SIN (AX1

AA1*ZAA + BB1%ZBB + CC1%ZCC + DD1%Y1)
AA2+ZAA + BB2#ZBB + CC2%Z2CC + DD2xY1)
UU«PPP + VV*QQQ

VV*PPP - UU=*QQQ

CINTG + CISEG

= SINTG + SISEG

500 CONTINUE

RETURN
END

C DECK SPLNAR
SUBROUTINE SPLNAR (P,NPTS,SPAREA,PSEGS,NS)

COMMON /IO/ SYSFIL,POTFIL,COFFIL,LCOFIL,YCARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL.,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

DIMENSION P(2,i0),PSEGS(8,0)
DIMENSION NDI(2),ENDI(2,%)

DATA ZERO,ONE /0.0,1.0/
DATA NDI,ENDI /2#%1,4%0.0/

CALL SPLNT2 EPSEGS.P,NPTS,NDI.ENDI)
CALL SPINT> (PSEGS,NS,SPAREA,1,ZERO,NS,ONE,0)

RETURN
END

C DECK SPLKRFT
SUBROUTINE SPLKFT

o

o

o
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* routine used .o write offsets to HPLFIL for graphics

COMMON /DATINP/ OPTN,MOTN,BSCFIL,VLACPR,RAOPR,RLDMPR,DISPLMT,
LRAOFR ,ADRPR,ORGOPTN , CMNOM,KG ,STATN(25) ,NSOFST(25),

NLEWF(26) HLFBTH(10.25),HTRLNE(iO,QB),BLEUE(QE),TLEUFE25).
AREALF§2E§,NPTLOC,PTNUHB(iO).PTNAHE,XPTLOC(lO).YPTLOC 10),
ZPTLOC(10) ,NBB,FBNUMB(10) ,FBNAME ,XPTFBD(10),YPTFBD(10G),

S o o U N eof = G pr aE U o = W
0moy
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ZPTFBD(10) ,FBCODE(10) , FBTYPE,RDOT(10) , VKDES , FNDES,
STATNM,STATIS o j

CHARACTER#4 PTNAME(S,10) ,FENAKE(S,10),5TATRE
IWTEGEK OPTN,MOIN,BSCFIL,VLACPR,RAOPR, ADRPR,
FENUMB, PTNUMB , ORGOPTN
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1000
1010

REAL KG

COMMON /GEOM/ X,NSTATN,Y,Z NOFSET,LPP BEAM,DRAFT,LCF,

VCG,GH ,DELGM,REBLA ,KPITCH,KROLL,KYAW,KYAWRL, AWP,VCB,FBDX ,FBDY,
FBDZ ,NFREBD,XPT,YPT,Z2PT,NPTS,LCB,GML,ASTAT,BSTAT,TITLE,MASS,
DISPLM,IPITCH,TROLL,IYAW,IYAWRL,CHEAVE,CPITCH, CHEAPI,CROLL,
AREAMX,WSURF,GIRTH,FBDZV TBLWL,TLCB

INTEGER NSTATN,NOFSET(255,NFREED, NPTS

CHARACTER*4 TITLE(20)

REAL X725),Y(10,25).2(10,25) ,FRDZV(8,10) ,LPP ,BEAM,DBLWL, TLCB,
DRAFT,LCF,VCG,GM ,DELGM,NEBLA ,KPITCH,KROLL ,KYAW ,KYAWRL ,AWP ,VCB,
FBUX(10) FBDY(IOS,FBDZ(iO),XPT(iO),YPT(iO).ZPT(iO),LCB,GML,
ASTAT(253,BSTAT(25),MASS,DISPLM.IPITCH,IRDLL,IYAW.
IYAWRL,CHEAVE,CPITCH,CHEAPI,CROLL, AREAMX,WSURF,GIRTH(25)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, IPRIN,
SCRFIL,HPLF1L,LRAFIL,0RGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

COMMON /PHYSWO/ II,TPI,PI,PIOT,DEGRAD,RADDEG,VKMETR,METRVK,GRAV,
RHO,GNU,RHGS ,RHOF, GNUS ,GNUF , FTMETR ,PUNTTS ,REYSCL

COMPLEX II

CHARACTER*4 PUNITS(2)

REAL TPI,PI,PIOT,DEGRAD,RADDEG, VKMETR,METRVK,GRAV,RHO,GNU,RHQS,
RHOF,GNUS, GNUF, FTMETR

COMMON /SMPSYS/ FIS,AS,SIS,S0S,SDS,HALOS,DEV,PRN,SMPPS,SMPIS,
SMPOS, SMPDS, SHPTYPS ,SHIPS,VARS, CYCLS, TITLES, OFTION,LSIS,LSOS,
LSDS,LEALOS,LDEV,LPRN,LSMPPS ,LSMPIS,LSMPOS,L.SMPDS,LSKEPTYPS,
LSHIPS,LTITLES

CHARACTER*160 AS

CHARACTER*80 FIS,SIS,SO0S,SDS,TITLES

CHARACTER*20 HALOS,DEV,PRN,SMPPS,SMPIS,SMPOS,SMPDS, SHPTYPS
CHARACTER SHIPS#6,VARS#*2,CYCLS*2

INTEGER*2 OPTION

DIKENSION P(2,10),PSEGS(8,8),CC(14),AY(800),AZ(900),
HFB(10,25) ,WTR(10,26) ,NDI(2),ENDI(2,2)

CHARACTER*6 SNAME(S)

CHARACTER*80 ATITL

CHARACTER STSP#*30

DATA SNAME /’YFWD’,'ZFWD’,’YAFT',’ZAFT’,’HLFBTH’, 'WTRLNE’/
DA'TA NDI,ENDI /2%1,4%0.0/

DO 30 X=1 NSTATN

FPTS = NSOFS3T(X)

DD 10 I=1,KPTS
HFBEI,K; = HLFBTH%I,K;

WTR(I,K) = WTRLNE(I,K

CONTINUE

IF (MFTS.EQ. 1 .AND. STATN(X).GT.10.0) HFB(1,K) = - HFB(1,K)
R¢T = 10 ~ NPTS

N
IF (NPT .EQ. ¢) GQ TO 30
D0 20 I=1,HPT
IPT = 1 + NPTS
npngzpr,xg = HFB(NPTS,K;
UTR(IPT,X) = WTR(NPTS,K
CONTINUE
CINTINUE
DX = LPF/20
VRITE(ST3P,1000) DX,PUNITS(1),PUNITS(2)
FORMAT (°STATION SPACING =',F6.2,1X,A4,A2)
WRITE(ATITL,1010) TITLE
FORMAT (20A4)

* open file for hull offsat pletting
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1020
1030

40

50

60
70

100

210
110
1040
1050

1060
220

120

230
130

FIS = SDS(1:LSDS)//’ .BPL’
OPEN (UNIT=HPLFIL,FILE=FI1S,STATUS='UNKNOWN’)

WRITE (HPLFIL,
FORMAT (ABO)

WRITE (HPLFIL,

FORMAT (A30)

NOS = 10
L=20
KOUNT =

1020) ATITL
1030) STSP

IK = KOUNT + 1

DO 100 K=IK,NSTATN
KOUNT = KOUNT + 1
NPTS = NSOFST(K)

IF (NPTS .EQ.
1

L=1L+
AY(L% =0,
AZ(L) = WTR(N

DO 50 J1=1,NOS
IF ESTATN(K)
WTR(J,K) = WT

1) GO TO 100

0S,K) - DRAFT

.GT. 10.0) HFB(J K) =
R(J K) - DRAFT

- HFB(J,K)

51 J% Z HFB%J x§
P(2739 = WIR(I K
CONTINUE

NS = NOS - 1

CALL SPLNT2 (PSEGS,P,NOS,NDI,ENDI)

DO 70 J=1,KS

CALL CUBCO2 (PSEGS(1,7),CC)

DT = 1 /{(NT-1)
DO 60 I=1,NT

AY%L;
AZ(L
CONTINUE
CONTINUE
IF (STATN(K) .EQ.
CORTINUE

WRITE EHPLFIL,1040g
WRITE (HPLFIL,1050
DO 210 I=1,

WRITE (dPLFIL 1060)
CONTINVE

GO TO 120

WRITE (HPLFIL,1040)
FORMAT (Ad,4X,A6)
WRITE (HPLFIL. 1050)
FORMAT (215)

DO 220 I=1,L

WRITE (HPLFIL,1060)
FORMAT (10F7.2)
CONTINUE

L=0

GO TO 130

WRITE éﬂPLFIL,iO&O)
WRITE (HPLFIL,1060)
DO 230 K=1,NSTATN
WRITE EHPLFIL,IOGO)
WRITE (HPLFIL,1060)
CONTINUE

E3NT ¢ &6

*T2 + CC(6

10.0) GO TO 110

ENAHE(3),SNAHE(4)
AY(1),A2(1)
SNAME(1),SNAME(2)
L

AY(I),AZ(1)

SNAME(5) ,SNAME(6)
NOS ,NSTATH

(HFBEI,K).I=1,NOS)
(WTR(I,K),1=1,805)

IF (KOUNT .LT. NSTATN) GO TO 40

CLOSE (UNIT=HPLFIL)
RETURN
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END

C DECK SPLNT2

SUBROUTIKE SPLNT2 ( SEGS, P, NP, NDI, ENDI )

SPLNT2 created from SPLNT ( NAVSEC-NOOO ) - A M REED JULY 1976
fics cubic parametric spline segments through set of data points

L 2R 4

INPUTS
P

NP
NDI(1)
NDI(1)
NDI(2)
NDI(2)
ENDI(1,1)
ENDI(2,1)
ENDI(1,2)
ENDI(2,2)

[N B N B

array of (X,Y) points

1 W B 00w nnp
-

number
1, if
2, if
if
2, if
DX/DT
DY/DT
DX/DT
DY/DT

of points
initial slope
initial slope
initial slope
initial slope
at first point
at 1irst point
at final point
at final point

no
is

t

not

is

specified at first point
specified at first point
specified at final point
specified at final point
not required if NDI(1)=1
not required if NDI(1)=1
not required if NDI(2)=1
not required if NDI(2)=1

#*

RETURNS
SEGS = array of (NP-1) segments in endpoint/tangens form
X(1),Y(1),DX(1),DY(I),X(I+1),Y(I+1),DX(I+1),Du(i+1)

COMMON /10/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL, K IPRIN,
SCRFIL,EPLFIL,LRAFIL,ORGFIL,RACFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

INTEGER SYSFIL,POTFIL,COFFIL,LCOFTL,JICARD, TEXFIL,IPRIN,
SCRFIL,HPLFIL,LRAFIL ,ORGFIL,RAQOFIL,RMSFIL,SEVFIL,SPDFIL,
SPTFIL,LACFIL,LAEFIL

DIMENSION SEGS(8,HP),P(2,HP%,NDI(Q;,ENDI(2,2)
DIMENSION DS(2,70),IKDEX(70),R1(70),R2(70).R3(70),R4(70),
2 ¢s(70),T10(2),T21(2)

DATA T10 / 1.0, 0.0 /,
1 T21 / 2.0, 1.0/

* initialize segs array. determine deltas, chord lengths and
* indices of non-zerc length segments.

M=1
N = NP
N1 =N-1
IF (N1 .LE. 69) GO TO 1000
N1 = €9
WRITE (IPRIN,999)
1000 CP = 0.0
00 1120 J =1, N1
INDEX(J) = J
¢ =0.0
DO 1100 I = 1, 2
P1 = P(I,J)
P2 = P(I,J+1)
DELTA = P2 - Pi
C = C + DELTA*DELTA
DS(I,M) = 3,04«DELTA
SEGS(I,J) = P1

* *

MR ON

SEGS(I+4,J) = P2
SEGS(I+2,)) = DELTA
SEGS(I+6,J) = DELTA

1100 CONTINUE
IF (C .LE. 05000001) GO TO 1110

C = SQRT( C
CS%H% = C
R1(M C




1110
1120

1240
1300

1316

1330

1335
1340
99998

999

¢ DECK

*

CONTINUE
CONTINUE
N =

M= H -1

check for degenerate case (only 2 points)

IF (N .GT. 2) GO TO 1300
degenerate case.

J = INDEX(1)

C cs(1)

DO 1240 1 = ,'

IF 2 NDI% g .GT. 1 ; SEGS§I+2.J;
IF ( NDI .GT. 1 ) SEGS(I+8,]
CONTINUE

GO TO 99908

CONTINUE

ENDI
ENDI

E

Pt

| X

%

set single segment tangent vectors.

*C
*C

set end conditions of tri-diagonal matrix

I = NDI(1)

T2 = T21(1)
solve matrix for tangent vect

DD 1340 I = 1,

R4(1) = DS(I, 1)/CS(1)

IF ( BDI(1) .GT. 1 ) R4(1) = ENDI(
DO 1316 J = 2, M

R = CS(J-1)/CS()

E J) = 2.0%(CS(J) + CS(J- )g
R4(J) = DS(I J)*R + DS(I,J-1)/R
CDNTINUE

R2(N) =
R4(N) = DS(I M)/CS(M)

IF (NDI(2) .GT. 1) R4(N) = ENDI(I,
DO 1330 J = 1, K

R = R1(J+1)/R2(3

n2§3+13 = R2EJ+1 - nsés;*a
R4(J+1) = R4(J+1) - R4(J)*R
CONTINUE

DN = R4(N)/R2(K)

DO 1335 L = 1,

J=N-L

K = INDEX(J))

DJ = (R4(J) - R3(JI)*+DN)/R2(J)
sscsgx+2,x; = DJ*CS(J}}
SEGS(I+6.K) = DN*CS(J)

DN = DJ

CONTINUE

CONTINUE

CONTINUE

RETURN

FORMAT('0 SPLNT2 -~ NP EXCEEDS 70.
END
SPLV

SPLVAL created from SPLFIT

ors

1,1)

2)

ONLY 69 SEGMENTS RETURNED.’)

evaluates a real non-parametric spline

INPUTS
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* X = array of independent variables
* NPTS = opumber of values in x-arra
* ELEMS = spline segments generated gy SPFIT
* X0 = x-value at which spline is to be evaluated
- RETURNS
* YO = F(X0) = y-value evaluated at x0
* SO = second derivative evaluated at x0
* IELM = index of spline segment containing x0
COMMON /I0/ SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD,TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
INTEGER SYSFIL,POTFIL,COFFIL,LCOFIL,ICARD, TEXFIL,IPRIN,
2 SCRFIL,HPLFIL,LRAFIL,ORGFIL,RAOFIL,RMSFIL,SEVFIL,SPDFIL,
2 SPTFIL,LACFIL,LAEFIL
DIMENSION X(NPTS),ELEMS(4,NPTS)
N = NPTS
IF (X0.GE.X(1) .AND. XO.LE.X(N)) GO TO 100
WRITE (IPRIN,999) X0
GO TO 99998
100 CONTINUE
DO 200 I=2,N
IF (X0 .GT. X(I)) GO TO 200
GO TO 300
200 CONTINUE
300 CONTINUE
I=1I-1
%X = X(I+1) - X(I)
X1 = X0 - X(I)
X2 = X(I+1) - X0
XX6 = XX * XX / 6.0
Y3 = ELEMS(1,1)
Y2 = ELEMS(3,1I
S1 = ELEMS(2,I
S2 = ELEMS(4,I
YO = (S1 # X2%#3 + S2 % X14#3) / (6.0 » XX) +
2 ( (Y1 - S1#XX6) * X2 + (Y2 - S2%XX6) * X1 ) / XX
S0 = (51 « X2 + S2 % X1) / XX
IELM = I
RETURN
99999 CONTINUE
STOP
299 FORMAT (’0 SPLVAL -~ EXTRAPOLATION NOT ALLOWED. X0 =’, Ei16.8)
END

C DECK SPPLV2

%* % w

[ R 2R 2K 38 B JE 4

4+ % ¥+

SUBRQUTINE SPPLV2 (V, P, SEGS, NSEGS, PT, NINT, TINT, INT)

SPPLV2 created from LNPLI2 and LNPLI
finds intersection between a curve defined by a parametric spline
and a plane defined by a point and a direction vector

INPUTS
P(i) = X-COORDINATE OF POINT USED TO DEFINE THE PLANE
P(2) = Y-COORDINATE OF POINT USED TO DEFINE THE PLANE
V(1 = X-COMPONENT OF VECTOR PERPENDICULAR TCG THE PLANE
V(2) = Y-COMPONENT OF VECTOR PERPENDICULAR TO THE PLANE
SEGS = SPLINE SEGMENTS IN ENDPOINT-TANGENT FOQRM, FROM SPLNT2
NSEGS = NUMBER OF SPLINE SEGMENTS

RETURNS
PTEi) = X-~-COORDINATE OF THE INTERSECTION
PT(2) = Y-COORDINATE OF THE INTERSECTION
KIKT = INDEX OF SEGMENT IN WHICH INTERSECTION LIES
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